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This certification report presents me iniui-imii~lA ,,,< 2: 2112 I;’ 

to determine that existing soil concentrations do not exceed the final remediation levels (FRLs) in 

Area 1, Phase 11 (AlPII). On the basis of this reported information and supporting project files, DOE has 

determined that no additional remedial actions are required in this area of the site except with the two 

certification units (CUs) stated below. With the exception of these two CUs, the remaining CUs can be 

T T  C nP_nnrtment of Energy (DOE) 

I 

considered “certified.” Upon approval from the regulatory agencies, DOE intends to proceed with future 

land use activities. 

To date, three AlPII certification reports have been submitted to the regulatory agencies. The first report 

covered 22 CUs in Sector 1, Sector 2A, and the Conveyance Ditch (DOE 1998a). The second report 

covered four CUs in Sector 2B (DOE 1999a), and the third report covered 13 CUs in Sector 2 west of the 

North Access Road WAR, DOE 2000a). The remaining 52 CUs within AlPII are included in this 

certification report, along with the certification of the underground utility corridors (five CUs) outside 

the former Sewage Treatment Plant (STP). Certification sampling was conducted in each CU to verify 

that the certification criteria were achieved. These criteria stated that: 1) the mean concentrations or 

activities of the primary area-specific constituents of concern (ASCOCs) within a CU were less than the 

FRLs at the 95 percent upper confidence level (UCL) (90 percent for secondary ASCOCs); and 2) no 

certification result exceeded two times the FRL (i.e., the “hot spot” criterion). If either of these criteria 

was not met, then further investigation and possible excavation would have been required. If both of 

these criteria were met for a CU, then it could be released for final land use. All 50 CUs except two 

passed both criteria during the first certification event. Additional stabilization treatment, excavation, 

and recertification were required within a 0.4-acre area in the Trap Range. Remediation in all CUs is 

now complete and will be considered certified when the U.S. Environmental Protection Agency (EPA) 

and the Ohio Environmental Protection Agency (OEPA) agree that the certification criteria have been 

met for AlPII. 

I 

The certification samples were analyzed at laboratories on the Femald Environmental Management 

Project (FEW) Approved Laboratories List per the Sitewide Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) Quality Assurance Project Plan (SCQ, DOE 1998b). All 

these samples were analyzed and reported at the required analybcal support level (ASL). Analyhcal data 
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packages included sample results with associated quality assurance/quality control (QNQC) data and all 

applicable raw data. The data were also subjected to the required validation and verification process, 

which did not identify any significant quality concerns. 

DOE has restricted access to certified areas in order to maintain their integrity prior to final land use 

development. A FEMP procedure (EP-0008) has been developed to implement a process to protect 

certified areas from becoming recontaminated. 

C .  
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1.1 PURPOSE 

This certification report presents the information and data used by the U.S. Department of Energy (DOE) 

to determine that existing soil contamination does not exceed the final remediation levels (FlUs) within 

Area 1, Phase I1 (AlPII). This final report for AlPII summarizes previous AlPII certification reports 

and presents the final certification results for the remaining certification units (CUs) as identified in the 

AlPII Certified for Reuse Areas, Trap Range, Sector 2C, and Sector 3 Certification Design Letter (CDL, 

DOE 2000b). On the basis of this reported information in this report and previous certification reports, 

DOE considers AlPII remedial goals achieved. 

1.2 SCOPE 

In the Operable Unit 5 (OU5) Record of Decision (ROD, DOE 1996a), DOE committed to excavating 

contaminated soil that exceeds health-based FRLs, with final disposal of the excavated material in the 

On-Site Disposal Facility (OSDF) or an off-site disposal facility if the waste acceptance criteria (WAC) 

are exceeded. The OU5 Remedial Investigation Report (DOE 1995) defined the extent of soil 

contamination exceeding the FRLs and, in general, indicated widespread contamination in approximately 

430 acres of the 1,050-acre Femald Environmental Management Project (FEMP). Approximately 

1.8 million cubic yards of contaminated soils are anticipated to be excavated and placed within the 

OSDF. 

In the OU5 Remedial Action Work Plan (RAW, DOE 1996b), DOE committed to preparing a Sitewide 

Excavation Plan (SEP, DOE 1 9 9 8 ~ ) ~  defining the overall approach to implementing the soil, and at- and 

below-grade debris, cleanup obligations identified in the OU2,OU3, and OU5 RODS. The FEMP is 

divided into distinct remedial areas and phases; this report addresses AlPII. As discussed in the AlPII 

Supplemental Characterization Package (DOE 1999b), certification for AlPII proceeded in an iterative 

manner. The AlPII area was divided into sectors and certification was performed within sectors as the 

areas became available. Figure 1-1 shows the AlPII boundaries, sectors, and primary features. Prior to 

performing any certification activities, a CDL was prepared and submitted for agency approval. Four 

CDLs were prepared for AlPII. The first CDL covered Sector 1, Sector 2A, and the Conveyance Ditch 

and consisted of a total of 22 CUs (DOE 1997). The second CDL covered AlPII Sector 2B 

(DOE 1 9 9 9 ~ ) ~  which consisted of four CUs in Sector 2. The third CDL consisted of five CUs and 
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covered the Utility Trenches for abandoned underground utilities removed during Sewage Treatment 

Plant (STP) excavation in Sector 3 (DOE 1999d). The remaining areas in AlPII not covered under the 

previously described CDLs were within the scope of the CDL for AlPII Certified for Reuse Areas, Trap 

Range, Sector 2C, and Sector 3 (DOE 2000b). It consisted of a total of 65 CUs, 13 west of former Nokh 

Access Road WAR) and 52 east of the former NAR. Two additional CUs west of the former NAR were 

added as a result of certification failure within the former Trap Range area. 

To date, three certification reports have been submitted to the agencies. The first report covered 

Sector. 1, Sector 2A, and the Conveyance Ditch (DOE 1998a). The second report covered Sector 2B 

(DOE 1999a), and the third report covered 13 CUs in Sector 2 west of the NAR (DOE 2000a). The 

remaining CUs within AlPII are included in this certification report. Table 1-1 summarizes the CDLs 

and Certification Reports that have been submitted and the current status. 

1.3 

As shown in Figure 1-1, the AlPII area is divided into three sectors. AlPII Sector 1 (AlPII-S1) is an 

approximately 80-acre area located south and east of the former production area, south of the STP, and 

east of the South Entrance Road (SER). AlPII-SI also includes an approximately 4-acre outfall area 

west of the SER, which was characterized for reuse, the area identified as the Trap Range, a 

sedimentation basin, and run-on, run-off control ditches for the Trap Range. 

The Sector 2 (AlPII-S2) area is approximately 25 acres northwest of the NAR, south of the AlPI 

certified area. Sector 2 was divided into Sector 2A, 2B, and 2C as shown in Figure 1-1. These 

sub-sectors were created to accommodate construction activities. The primary features of this area 

include sedimentation basins, stockpile footprints, and the OSDF temporary and interim leachate lines. 

The Sector 3 (AlPII-S3) area is approximately 35 acres north of AlPII-SI and south of AlPII-S2. The 

three primary features of AlPII-S3 are the conveyance channel, the underground utilities, and the former 

STP area. The conveyance channel, also referred to as the conveyance ditch, is a long comdor 

approximately 50 feet wide and 600 feet long (approximately two thirds of an acre) and is designed to 

accommodate drainage for the AlPI and AlPII areas. The conveyance channel was characterized for 

reuse prior to construction activities, and final certification is being presented in this report. As part of 

the remedial action work in AlPII-S3, underground utilities were removed from the STP area to the 

FER\AlPIICERnCER~-RVO\September 28.2000 (1 I:ISAM) 1-2 
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western boundary of AlPII. These utility trenches were certified during the excavation, and the data are 

presented in this report. Additional remedial action work in AlPII-S3 included below grade demolition 
-'-:--A ct.. Cl..Ano - -  of the STP and surface stripping of the surrounaing area. I lie 3 P uIuu ku __. - - -  

Beds hazardous waste management unit 0, which required special considerations during 

remediation and certification. 

A more detailed description of each area and the CUs is provided in Section 2.0. Note that two areas 

within the original AlPII area are not included in this report, as shown in Figure 1-1 and noted in the 

CDL. The Dissolved Oxygen Facility area, in the southeast portion of AlPII-S3, will be certified as part 

of Area 10 after all remedial activities at the FEMP have been completed. The second area, located in 

AlPII-S2 along the western border where the Interim Leachate Line is currently located, includes an 

approximate 0.5-acre parcel south of AlPI, where the Equipment Wash Facility is located. Once the 

Interim Leachate Line and Equipment Wash Facility are removed, an addendum to this report will be 

provided. A CDL for these areas will be provided prior to certification. 

1.4 OBJECTIVES 
The objectives of this Certification Report are: 

0 

e 

Provide an overview of previous certification activities conducted in AlPII 

Describe the analytical methods, data validation processes, data reduction and statistical 
processes used to support the certification process 

e Present the statistical analysis of the sampling results for all the CUs within AlPII, 
which show the certification criteria, including FRL attainment and hot spot criteria, 
have been met 

e Describe access controls implemented to prevent recontamination. 

1.5 REPORT FORMAT 

This certification report is presented in six sections with supporting documentation and data in 

Appendix A. A summary of pertinent information from the three previous certification reports and . 
previous CDLs is provided in each section. The information is grouped by the following certification 

activities: 

FER\AIPIICERTKERTRPT-RVO\Septrmber 28.2000 ( I  1:ISAM) 1-3 
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0 AlPII Sector 1, Sector 2A, and Conveyance Ditch 

' 0  AlPII Sector 2B 
0 AlPII Sector 3 Utility Trenches 

0 AlPII Sector 2 CUs West of Former NAR 

0 AlPII Characterize for Reuse Areas, Trap Range, Sector 2 CUs East of the Former NAR, 
and Sector 3. 

The sections ofthis report are as foiiows: 

Section 1 .O 

Section 2.0 

Introduction: Purpose, background, area description, and objectives of the report 

Certification Approach: The CU design and approach to sampling and analysis 
used for certification 

Section 3 .O 0verview.of Field Activities: Area preparation, excavation, and changes to 
work scope 

Section 4.0 

Section 5.0 Certification Evaluation and'Conclusions 

Analytical Methodologies, Data Validation Processes, and Data Reduction 

Section 6.0 Protection of Certified Areas 

Appendix A Certification Samples, Analyhcal Results and Statistics Tables 

1.6 FEMP CERTIFICATION MASTER MAP 
In order to track certification and characterization for reuse areas at the FEW, DOE has incIuded a 

controlled map (Figure 1-2) showing the status of fhe soil remediation areas and phased areas with all 

Certification Reports and CDLs. Note that this figure has been revised to show the certification status of 

the NAR in Area 1, Phase I (AlPI) and AlPI certification status. This map also shows the areas that 

have not yet been certified in'cluding the Dissolved Oxygen Facility area, the OSDF Equipment Wash 

Facility, and the Interim Leachate Line. 
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TABLE 1-1 
AlPII CERTIFICATION STATUS 

I 

CDL Scope I CDL Submittal I Certitication fiepork 

Sector 1,  Sector 2A, and Conveyance Ditch 

Sector 2B 

Sector 3 Utility Trenches 

Certified for Reuse Areas, Trap Range, 
Sector 2C, and Sector 3 

Complete 

Complete 

Complete - Approved 

Complete 

Complete 

I Data Presented in this Document 

Submitted in two Parts: 
1 .  13 CUs in Sector 2 west of 
NAR. 

2. Remainder of C U s  presented 
in this document. 

1-5 
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2.0 CERTIFICATION APPROACH 

-_ - 
L. I LEK i ir  LA i iui~ uc b l U l V  

This section summarizes the certification design for the CDLs presented in Section 1 .O, the area-specific 

constituent of concern (ASCOC) selection process, and statistical analyses. The general purpose of 

certification sampling is to verify that the mean concentrations or activities of primary ASCOCs 

remaining in a Cu's soil following remedial activities are less than the FRLs at the 95 percent upper 

confidence level (UCL), and at the 90 percent UCL for secondary ASCOCs. The certification process 

also includes the hot spot criterion, which states that if any certification sample exceeds two times the 

F K ,  M h e r  action is required as discussed in Section 2.2.5. If the mean residual ASCOC 

concentrations or activities are below the FRLs within the respective confidence bounds, and the hot spot 

criterion is met, then the remedial objectives have been achieved for the CU. It can then be released for 

regrading, reseeding and final land use. The general certification strategy is described in Section 3.4 of 

the SEP (DOE 1998~). 

2.1.1 Certification Desirm for AlPII S ector 1. Sector 2A. and Convevance Ditch 

The certification design for AlPII-S1 CUs followed the general approach outlined in Section 3.4 of the 

SEP. The CUs are shown in Figure 2-1. The CUs were assigned as approximately 500-feet by 500-feet 

areas (Figure 2-1). AIPII-S1 consisted of 19 CUs, AlPII-S1-01 through AlPII-S1-19. The AlPII 

Sector 2A CUs (AlPII-S2A-01 and AlPII-S2A-02), which were considerably smaller than the nominal 

500 feet by 500 feet, were classified as separate CUs. The conveyance ditch is a long, narrow comdor 

that was treated as a single CU. Several areas in this certification effort were characterized for reuse. 

Once these areas passed certification, they were developed to support construction activities prior to STP 

excavation activities. The final certification information for these areas is summarized below: 

1. The entire conveyance ditch (CU AlPII-S3-CD) area was certified for reuse, with the 
soil excavated treated as non-impacted material, except for the northern portion of the 
channel. The final certification data for this area are presented in this report. 

2. The small area on the SER connecting CUs AlPII-S1-01 to the CUs east of the SER was 
characterized for reuse. Final certification will be done as part of Area 10. 

3. The small area on the STP Access Road connecting the AlPII-S3-CD and AIPII-S1-03. 
Final certification is presented in this report. 

FER\AlPIICER77CERTR€?-RVO\Scpter?ber 28.2OOO (1 1:ISAM) 2- 1 



. I  

FEMP-A 1 PII-CERTRPT-FINAL 
20710-RP-0016, Revision 0 

September 2000 

4. The entire outfall drainage area west of the SER, which includes all of CU AlPII-S1-01. 
Since only a portion of the outfall area was disturbed, only the area receiving drainage 
required recertification. The final certification data are presented in this report. 

' 5. The location of AlPII sediment basin, which includes the majority of CU AlPII-S1-03. 
Final certification data are presented in this report. 

6 .  The run-on and run-off ditches for the Trap Range, which will be constructed after 
certification. These ditches fall into CU AlPII-S1-19 as shown in Figure 2-1, and final 
certification data are presented in this report. 

2.1.2 Certification Design for AlPII S ector 2B . .  
The certification design for AlPII-S2B followed the general approach outlined in Section 3.4 of the SEP. 

The CU design is shown in Figure 2-2. Because AlPII-S2B included shallow excavation of impacted 

soil, Approach A fiom the SEP was used as a basis for certification design, as described in Section 4.1 of 

the SEP. Three Group 1 CUs, which can be as large as 62,500 square feet, and one Group 2 CU, which 

can be as large as 250,000 square feet, were located within AlPII-SZB as follows: 

1. CU AlPII-S2B-NARl - Established to cover the soil beneath the paved portion of the 
NAR in the northern portion of AlPII-S2B. 

2. CU AlPILS2B-NAR2 - Established to cover the soil beneath the paved portion of the 
NAR in southem portion of AlPII-S2B. 

3. CU AlPII-S2B-NAR3 - Established to cover the ditch along the west side of the NAR to 
the southern part of the certified area, and the ditch on the east side of the NAR in 
northern portion of AlPII-S2B. Since the NAR ditches receive run-off from the NAR 
and uncertified areas, this CU consisted only of areas which receive run-off fiom 
certified areas. Also, since this CU is not contiguous, all 16 samples were collected and 
analyzed. 

4. CU AlPII-S2B-EIS - Established to contain the footprint of the East Impacted Stockpile 
@IS). 

The sample location selection process was described in the CDL for AlPII-S2B, and was consistent with 

the approach outlined in Section 3.4.2 of the SEP except for CU AlPII-S2B-NAR3 since the CU is not 

contiguous. The 16 sample locations were allocated between the ditches (east of the NAR and west of 

the NAR) based on the respective lengths, with the west ditch receiving five sample locations and the 

east 11 sample locations. 
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2.1.3 Certification Des ign for AlPII S ector 3 Utility Trenches 

The certification design for AlPII-S3UT followed the general approach outlined in Section 3.4 of the 
m - n  n .  . A .nrr n - r m . .  . * . - - * - - %  *:.* J.--'.- - 1  .-A*.-.*-.- . - * -  . - A 3 -.- .. --- , r ;;j ii. .. . . . riri..iiiIj, ;rr".~."j"" ~ . ~ . . ~ ~  u~u- Uii 

J 
- . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . -. . . .. . . . . . - . 

"-0'- ------- I-- . . -* -  -a -- - a -*.I.---- A_--- 
was used as a basis for certification design, as described in Section 4.1 of the SEP. The following five 

CUs were located within AlPII-S3UT as shown in Figure 2-3:. 

e CU AlPIIlS3UT-01 - This CU consists of the northem-most trench, labeled Trench 1 on 
Figure 2-3, and contained a 4-inch drinlung water pipe 

e CU AlPII-S3UT-02 - This CU is in Trench 2, which contained the an 8-inch sanitary 
sewer pipe 

CU AlPII-S3UT-03 - This CU is in Trench 2, which contained a 3-inch drinking water 
pipe, a 12-inch waste water effluent pipe, and a 4-inch fuel gas line 

CU AlPII-S3UT-04 - This CU is in Trench 3, which contained an electrical conduit 

CU AlPII-S3UT-05 - This CU is in Trench 4, which contained a 16-inch storm sewer 
and a 4-inch fuel gas line. 

e 

e 

e 

Certification sampling locations were selected following the general requirements of Section 3.4.2 of the 

SEP. The primary requirement was that sample locations meet the minimum distance criterion for the 

CU. Since all the CUs had a trench configuration, the process for selecting the sample points was 

consistent with the certification sample location process for the ditch CUs in AlPII Sector 2B. 

2.1.4 ~ mer  AR 

The certification design for the 13 CUs followed the general approach outlined in Section 3.4 of the SEP. 

Because most of the CUs included a shallow excavation of impacted soil, Approach A from the SEP was 

used as a basis for certification design, as described in Section 4.1 of the SEP. All the CUs were Group 1 

CUs, which can be as large as 62,500 square feet. As shown on Figure 2-4, the following CUs were 

located in Sector 2 west of the NAR: 

e AlP2-S2NI-01 - Non-impacted area between certified former NAR and other structures, 
including OSD-007 footprint and the Sedimentation Basin 

e AlP2-S2NI-02 - Non-impacted area bordering the production area fenceline and the 
sedimentation basin 



FEMP-A 1 PII-CERTRPT-FINAL 
207 10-Rp-00 16, Revision 0 

September 2000 

AlP2-S2NI-07 - Non-impacted area bordering the production area fenceline and the 
sedimentation basin 

AlP2-S2NI-08 - Non-impacted area adjacent to OSD-007 footprint and west side of the 
A1 P2 boundary 

AlP2-S2SP-O 1 - Excavated,'footprint of West Impacted Stockpile 

AlP2-S2SP-02 - Area around the excavated footprint of West Impacted Stockpile 

AlP2-S2SP-04 - Excavated footprint of OSD-007 Stockpile 

AlP2-S2SB-01 - Northern portion of the footprint of the S-shaped sedimentation basin, 
also referred to as the OSDF Sedimentation Basin 

AlP2-S2SB-02 - Southern portion of the footprint of S-shaped sedimentation basin 

AlP2-S2SB-04 - Sediment Basin south of former location of West Impacted Material 
Stockpile 

AlP2-S2LL-O 1 - The abandoned Leachate Conveyance System footprint 

AlP2-S2LL-02 - The Southern section of the Permanent Leachate Line 

AlP2-S20S-01 - Excavated footprint of the West Debris Stockpile and surrounding area. 

The sample location selection process was described in the CDL, and was consistent with the approach in 

Section 3.4.2 of the SEP. As discussed in the Project Specific Plan (PSP) for Certification Sampling of 

AlPII Certified for Reuse Areas, Trap Range, Sector 2C, and Sector 3B (DOE 2 0 0 0 ~ ) ~  discrete soil 

samples were collected fiom the 12 random sampling locations. Each sample was collected fiom the 0 to 

6-inch (surface) soil interval at the designated and surveyed sample point. The only exception was CU 

AlP2-S2LL-01, where all 16 samples were collected at depth beneath the leachate line bedding in the top 

6 inches of undisturbed, native soil. 

2.1.5 Certification Des'gn 1 for A1 PI1 Chara cterize for Reuse Areas. Trap Ranee. Sector 2 CUs E ast cd 
Form er NAR. and S ector 3 

The certification design followed the general approach outlined in Section 3.4 of the SEP. Several 

considerations were used in the CU design, including the following: 

FER\AIPIICERnCERTRPT-RVOSeptcmber 28,2000 (I1:ISAM) . .  
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Excavation Approach : The following approaches were used: Approach A, Shallow 
Excavation of Impacted On-Property Areas; Approach D, Excavation Following 
Decontamination and Dismantlement in the Former Production Area, STP, Fire Training 
IliwiiiiJ, ~ '.i p-piw&Ai &, -".iA-i *UPi ir  ' j  -iie A- .uAi ,= i i*ArGw&~ ---ii-i lup-i& by '..LGG icibii,uuiiiiii. 

Each CU design took the excavation approach into consideration. 

- .... . . - -.-e- . .T - . . A  .. . .  I ..- .. 

Trar, Range Excavat ion Area: The initial CUs within the Trap Range area were designed 
based on the stabilization and excavation footprint. Two additional CUs were designed 
around a 0.4-acre area which failed certification for lead and arsenic. These two C U s  
were considered Group 1 CUs, and were no larger than 62,500 square feet. 

Cerh&led for R euse CUs : Previous certification efforts within AlPII included several 
CUs that were certified for reuse. These areas included the Conveyance Ditch 
(CU AlPII-S3CD-O1), the Trap Range run-on and run-off ditches (AlPII-S1-19), the 
sedimentation basin in Sector 1 (CU AlPII-S1-03), and the outfall area in Sector 1 
(CU AlPII-S1-01) from the AlPII Sector 1, Sector 2A, and Conveyance Ditch 
certification effort. These areas were re-sampled for final certification and were 
considered Group 1 CUs. 

ng Areas: Within AlPII, areas specifically adjacent to the STP as a result of 
surface contamination were stripped 6 inches. Boundaries were often defined by these 
Group 1 CUs with the exception of two small triangular areas, which were included in 
CU A 1 P2-S2SA-0 1. 

Sedimtation B a a  : Several sedimentation basins existed within the certification area, 
and were treated as separate CUs. Berms surrounding sedimentation basins were also 
treated as separate CUs. These CUs were considered Group 1 CUs. 

Haul and A ccess Ro ads: Several haul and access roads existed within the certification 
area. Each road was treated as its own Group 1 CU. 

Deer, Ex cavation Areas: In the former STP area several deep excavations occurred. 
These areas were used to determine these Group 1 CU boundaries. 

FRL Limits: The STP area had two FRLs for total uranium. The east side of the STP 
had a FRT, of 82 milligrams per kilogram (mgkg) for total uranium, the west side had a 
FRL of 20 mg/kg. 

Non-Impacted Areas: Several areas based on predesign and precertification data did not 
require any remedial actions. These areas were considered Group 2 CUs, with a 
maximum area of 250,000 square feet. 

m s :  Within the former STP area, the Sludge Drying Beds were considered an 
KWMU. As required by the SEP, the HWMU footprint had a minimum of eight 
samples. 

Stockpile Foo w: Several stockpiles were located in the area to be certified. The 
stockpile footprints were used as Group 1 CU boundaries. 
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0 Rem0 Val  act^ ‘on 14 (RA14): The footprint of the excavations performed during RA14 
activities were considered in the design of the CUs. Two Group 1 CUs covered the 
affected area. 

Using the considerations noted above, the resulting number of CUs is 52; 16 within Sector 1 ,8  in 

Sector 2 east of the former NAR, and 28 in Sector 3. The CU design is shown on Figures 2-5 and 2-6 

and the following is a description of each CU and the basis for its design. 

2.1.5.1 Sector 1 Certification U& 

The primary excavation approach in Sector 1 was Approach A. The following considerations were used 

in CU design: 

T -  - 
’ ea: Within the Trap Range area there were four distinct areas which help set 

the initial CU boundaries. These areas included: 

0 Six-inch stabilization and excavation of the lead area which occiured at two locations 
within the Trap Range area. A small area in the northern section, and a much larger area 
in southern portion. 

0 Twelve-inch stabilization and excavation area including adjacent 6-inch stripping areas 
and spread soil excavation during site preparation designated for stabilization, which is a 
small area in the southern portion which is the 6-inch stabilization area. 

0 Area within the Trap Range but out of the stabilization and excavation area. 

0 The run-off and run-on control ditches that surround the Trap Range. This area was 
certified for reuse under the AlPII Sector 1, Sector 2A, and Conveyance Ditch 
certification effort as CU AlPII-S1-19. 

m a  : Two of the initial Trap Range CUs (AIP2-S1TR-O1 and 

AlP2-SlTR-03) failed certification. CU 01 failed the “hot spot” critierion for the lead ASCOC and CU 

03 statistically failed for the arsenic ASCOC. An 0.4-acre remediation area was designed for a 6-inch 

excavation to encompass the failing sample locations within the CUs. In addition, a 15-foot by 30-foot 

by 3-inch deep area within the 0.4-acre remediation was designated for lead stabilization treatment. 

After the stabilization and 6-inch excavation were complete, the 0.4-acre remediation footprint was 

considered its own Group 1 CU (AlP2-SlTR-12). Subsequent certification failure of this CU for the 

arsenic ASCOC resulted in excavation of an additional 18-inches and recertification of the 0.4-acre area 

as CU AlP2-SlTR-13. 
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(AlPII-S1-01) area. 

As shown on Figure 2-5, the following CUs were located in Sector 1: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

AlP2-S 1TR-01 - Represented the location of the stabilization of Trap Range soils at 
10 and 12-inch depths prior to excavation 

AlP2-SlTR-02 - Represented the remaining stabilized soils at a 6-inch depth; a portion 
along its northwest boundary was stripped of soil in which stabilization was not 
necessary but broken sheet clay pigeons were found 

AlP2-SlTR-03 - Represented the remaining stabilized soils at a 6-inch depth 

AlP2-SlTR-04 - Represented the remaining stabilized soils at a 6-inch depth 

AlP2-SlTR-05 - Portion of the non-stabilized, non-excavated portion of the Trap Range 

AlP2-SlTR-06 - Portion of the non-stabilized, non-excavated portion of the Trap Range 

AlP2-SlTR-07 - Portion of the non-stabilized, non-excavated portion of the Trap Range ' 

AlP2-SlTR-08 - Portion of the Trap Range run-on and run-off control ditches. Part of 
the final certification of CU AlPII-S 1 - 19 that was certified for reuse 

AlP2-SlTR-09 - Portion of the Trap Range run-on and run-off control ditches. Part of 
the final certification of CU AlPII-S 1 - 19 that was certified for reuse 

AlP2-SlTR-10 - Portion of the Trap Range run-on and run-off control ditches. Part of 
the final certification of CU AlPII-S 1 - 19 that was certified for reuse 

AlP2-SlTR-11 - Footprint of lead stabilization and excavation area in north part of Trap 
Range 

AlP2-SlTR-12 - Footprint of the 0.4-acre portion of the trap range where additional lead 
stabilization and excavation occurred. This area initially failed certification because of a 
lead hot spot and arsenic contamination. 

AlP2-SlTR-13 - CU AlP2-SlTR-12 failed for arsenic and additional excavation was 
required. The excavation footprint for this CU has the same boundaries as CU 
AlP2-S 1TR-12. 

FER\AlPIICER77CERTRPT-RVO\September 28.2000 (1 I:ISAM) 2-7 . -  
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0 AlPZ-SlSB-01- Portion of CU AlPII-S1-03 that was certified for reuse prior to the 
construction of the sedimentation basin. This portion of the CU was above the 
maximum designed high water limit in the sedimentation basin 

0 AlP2-SlSB-02 - Portion of CU AlPII-S1-03 that was certified for reuse prior to the 
construction of the sedimentation basin. This portion of the CU was below the 
maximum designed high water limit in the sedimentation basin 

0 AlP2-SIOF-01 - This CU is the final certification of a portion of the certified for reuse 
CU AlPII-S1-01. The aiea of this CU was smaller than the original AlPII-S1-01 CU. 
The area of the current CU was the location of the water flow from the AlPII 
sedimentation basin, which was the area most likely to exceed FRL. Since the 
AlPII-SlOF-01 has been certified, the entire certified for reuse area AlPII-S1-01 can be 
considered cehified. . 

Note: Even though the original certified for reuse AlPII-Sl-19 was considered a Group 2 CU, the final 

certification of this CU was done in three CUs since the area is now considered a Group 1 CU. 

2.1.5.2 Sector 2 C ertificatlon ' Units 

The primary excavation approach within Sector 2 was Approach A, and the following considerations 

were used for design of the CUs east of the NAR: 

0 Sedimentation B asins: The abandoned clean sedimentation basin in the northeast 
portion of Sector 2 was treated as, its own Group 1 CU. 

0 StockQll e F o o t ~ m  ' : Several stockpiles were located in the eastern portion of Sector 2, 
including the East Impacted Soil and Debris Stockpile, and the West Debris Stockpile. 
These stockpile footprints were used to determine Group 1 CU boundaries. 

As shown on Figure 2-6, the following CUs are located in eastern portion of Sector 2: 

0 AlP2-S2NI-03 - Non-impacted area which contains footprint of former OSDF contractor 
support area 

0 AlP2-S2NI-04 - Non-impacted area north of former contractor support area and south of 
AlPI Sedimentation Basin 

0 AlP2-S2NI-05 - Non-impacted area south of Borrow Area Haul Road and north of 
relocated NAR 

0 AlP2-S2NI-06 - Non-impacted area bordering East Impacted Stockpile footprint and 
former NAR 
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0 AlP2-S2SP-03 - Excavated footprint of remaining East Impacted Stockpile and Debris 
Pile 

0 AlP2-S2SB-03 - AlPI Sedimentation Basin 

a AlP2-S2HR-01 - Portion of the Borrow Area Haul Road in the non-certified area. 

2.1.5.3 Sector 3 Certification Units 

The excavation approaches within Sector 3 include Approach A, D and E, and the following 

considerations were used in CU design: 

. .  -eaS: Approximately 40 acres adjacent to the STP were stripped 6 inches. 
Boundaries were often defined by these Group 1 CUs. 

Haul and Access Roa ds: Several Haul and Access Roads exist within Sector 3, including 
the STP Access Road, the STP Haul Road, and the Borrow Area Haul Road. Each road 
was treated as its own Group 1 CU. 

DeeD Rxcavatann ' Areas: In the former STP area several deep excavations occurred. 
These areas we used to determine these Group 1 CU boundaries. 

FRL w: The STP area has two FRLs for total uranium. The east side of the STP 
has a FRL of 82 mgkg for total uranium, the west side has a FRL of 20 mgkg. 

Non-ImDacted Areas: Several areas based on predesign and precertification data did not 
require any remedial actions. These areas are considered Group 2 CUs, with a maximum 
area of 250,000 square feet. In Sector 3 these areas are located south of the former STP 
plant, and adjacent to the Access Road. 

Hazardous Waste ManaPement Unit Areas: The Sludge D y n g  Beds within the former 
STP area are considered a HWMU. As required by the SEP, the HWMU footprint will 
contain at the minimum eight samples. 

Stockpile Footpn 'nts: Stockpile NAR-007 footprint is located in Sector 3. The footprint 
and adjacent stripping area were used to form a Group 1 CU. 

Removal Action 14: The footprint of the excavations performed during RA14 activities 
were considered in the design of the CUs. Two Group 1 CUs cover the affected area. 
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As shown on Figure 2-6, the following CUs are located in Sector 3: 

. AlP2-S3CD-01 - Southern portion of the Conveyance Ditch, which includes riprap 
where the water. flowed through into the Sediment Basin. This CU was previously 
certified. Therefore, the CU is greater than 250 feet by 250 feet but less than 500 feet by 
500 feet 

0 

0 

AIP2-S3CD-02 - Northern portion of the Conveyance Ditch 

AlP2-S3NI-01 - Southern non-impacted area between NAR and Conveyance Ditch 

0 AIP2-S3NI-02 - Non-impacted area between NAR and Conveyance Ditch 

0 AlP2-S3NI-03 - Non-impacted area south of the stripping area 

0 AlP2-S3NI-04 - Non-impacted area 

0 AlP2-S3NI-05 - Non-impacted area south of STP 

0 AlP2-S3NI-06 - Non-impacted area’north of stripping area and south and NAR 

0 

0 

0 

0 

0 

AlP2-S3NI-07 - Ditch line along relocated NAR 

AlP2-S3HR-01 - Southern area of Borrow Area Haul Road 

AlP2-S3HR-02*- Current STP and Contractor Support Area Access road 

AlP2-S3HR-03 - Northem portion of Borrow Area Haul Road 

AlP2-S3HR-04 - STP Haul Road 

0 AlP2-S3HR-05 - Portion of non-certified relocated NAR 

0 AlP2-S3SA-01 - Southwest portion of stripping area disturbed by trenches 

0 

0 

AlP2-S3SA-02 - Portion of stripping area bordering southwest comer of STP 

AlP2-S3SA-03 - Western portion of stripping area bordering Borrow Area Haul Road 

0 AlP2-S3SA-04 - Portion of stripping area bordering west STP boundary 

0 

0 

0 

0 

AlP2-S3SA-05 - Northwest portion of stripping area 

AlP2-S3SA-06 - Northern portion of stripping area 

AIP2-S3SA-07 - Northeastern portion of stripping area 

AlP2-S3SA-08 - Northeastern portion of stripping area 
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AlP2-S3SA-09 - Portion of stripping area north of STP border, contains RA14 
excavation footprint 

AlP2-S3SA-11 - Portion of stripping area north of STP border, contains RA14 
excavation footprint 

AlP2-S3DP-01 - Western portion of the deep excavation footprint within the STP area, 
also a 20 mgkg total uranium FRL area 

AlP2-S3DP-02 - Eastern portion of the deep excavatioh fo'otprint within the STP area, 
excluding the Sludge Drying Beds. This area is an 82 mgkg total uranium FRL area 

AlP2-S3HW-01 - Includes footprint of HWMU Sludge Drying Beds and adjacent areas. 

2.2 ASCOCSE LECTION P.ROCESS 

The selection process for retaining ASCOCs for a remediation area was driven by applying a set of 

decision criteria. A soil contaminant was retained as an ASCOC if: 

e It was listed as a soil constituent of concern (COC) in the OU5 ROD 

e It could be traced to site use, either through process knowledge or known release of the 
Constituent to the environment 

e Analytxal results indicated the contaminant was present at a concentration above its 
FRL, and the above-FRL concentrations were not attributable to false positives or 
elevated contract required detection limits 

e Physical characteristics of the contaminant, such as degradation rate and volatility, 
indicated it was likely to persist in the soil between time of release and remediation 

e The contaminant was one of the sitewide primary COCs (total uranium, radium-226, 
radium-228, thorium-232, and thonum-228) 

Using this process, the ASCOCs were identified in each CDL and are summarized below. 

2.2.1 ASCOCs for AlPII -S1 Group A CUS and the Convevance Ditch CU 

Total uranium, radium-226, and radium-228 are sitewide primary COCs and were retained as ASCOCs 

for this reason, even though historical data did not indicate any FRL exceedances in the area. Due to 

their classification as sitewide primary COCs and some suspect detections in the area, both thorium-228 
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and thorium-232 were retained as ASCOCs during the certification process. Lead was not detected 

above the FIU in AlPII-S1 Group A CUs; however, there were above-FlU detects along the Trap Range 

common boundary pigure 2-1). To ensure lead contamination did not extend beyond the designated 

boundary, lead was retained as an ASCOC for certification only in CUs bordering the Trap Range. 

Table 2- 1 summarizes the ASCOCs for the AIPII-S 1 Group A C U s  and the Conveyance Ditch CU. Note 

that all ASCOCs are primary ASCOCs, except arsenic and lead. 

2.2.2 ASCOC Selection for AlPII-S2B 

The two small, non-contiguous areas comprising AlPII-S2A were certified in conjunction with AlPII-S1 

Group A CUs to facilitate short-term OSDF construction requirements. Since the ASCOC selection 

process for AlPI included these areas, and due to their congruity with AlPI, these two locations were 

certified using the AlPI ASCOC list except for cesium-137 and thorium-230 (see Table 2-2). 

2.2.3 ASCOCs for . .  Ub ‘ l ie  Trem ch C U s  
The ASCOC selection process for the C U s  is described in the CDL. The ASCOC list for Utility Trench 

CUs is in Table 2-3. 

2.2.4 ASCOCs for CUs in ALP11 Sector 2 We st of F m  er NAR 

The ASCOC selection process for the 13 CUs is described in the CDL. The ASCOC list for the 13 CUs 

in AlPII Sector 2 west of the former NAR is in Table 2-4. 

2.2.5 A S  a t  

The ASCOC selection process for the initial 50 CUs east of NAR is described in the CDL. The ASCOCs 

selected for the two additional Trap Range CUs were based on the certification failure for arsenic and 

lead. Table 2-5 lists the ASCOCs for all the CUs and Table 2-6 ASCOCs for specific CUs as described 

in the CDL. 

2.3 SATISTICAL ANALYSIS 

The statistical analysis of certification samples is discussed in Appendix G of the SEP. Statistical 

analysis of certification results is not necessary to determine if an ASCOC passed certification in a CU if 

all of the results for that ASCOC in that CU were below the FRL. If any sample result does exceed the 
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associated FRL, then statistical analyses will be performed and two criteria must be met for the CU to 

pass certification. If the data distribution is normal or lognormal, then the first criterion is to compare ---- . -.. v-7 ._-_I~.:- - :.- A-- _-__ I L : ~  ^ . .  
L i l t :  Y3 pCrCCi1S U i L  iiic iiiciiii u i  GiiLii  i i i i a i i u i  j ii~i..--.- LG- .:G i --A, i;;;;.;;.;i, ::- ::z y = - . - : A = z ;  -ALbz-.-L.zz 

on each individual CU. If the data distribution was not normal or lognormal, the appropriate non- 

parametric approach, discussed in the revised Appendix G of the SEP, was used to evaluate the 95 

percent UCL on the mean. The second criterion is related to the hot spot criterion, which states that if a 

certification sample for a primary radiological ASCOC exceeds two-times the FRL, then further action is 

necessary as shown on Figure 3-1 1 of the SEP. Specifically, if the contamination is not widespread in 

the CU and is limited to an individual sample location, the high-purity germanium (HPGe) detector will 

be used to delineate the area as described in Section 3.3.3 of the User Guidelines, Measurement 

Strategies, and Operational Factors for Deployment of In-Situ Gamma Spectrometry at the Fernald Site 

(Users Manual, DOE 1998d). If the area is less t h e  10 square meters (m') then the acceptable 

concentration is three times the FRL. If the area is larger than 10 m2, then the acceptable concentration is 

two times the FFU. When the given UCL on the mean for each COC is less than its FRL, and the hot 

spot criteiion is met, the CU has met both criteria and will be considered certified. 

FER\AlPIICERnCERTRFT-RVO\Septrmber28.2OoO (1 1:ISAM) 2-13 
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ASCOC 

Total uranium 

TABLE 2-1 
ASCOC LIST FOR AlPII-SI GROW A CUS AND CONVEYANCE DITCH CU 

FRL 

82mgkg 

Radium-226 

Radium-228 

1.7 pci/g 

1.8 pCi/g 

. 

Arsenic 12mgkg 

Thorium-228 1.7 pcilg 

Thorium-232 1.5 pCilg . 

Reason Retained 

Retained as a primary ASCOC sitewide 

Lead 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

400 mgkg 

Detected above FRL in AlPII-S1 data 

Secondary ASCOCs 

Detected above FRL in AlPII-SI data, and 
PrimaryASCOC' ' . 

FRI, 

Detected above FRL in AlPII-SI data, and 
PrimaryASCOC , 

Primary ASCOC 

Total Uranium 

Thorium-23 2 

Thorium-228 

Radium-226 

Retained for CUs adjacent to the Trap Range 

FRL 

82 mg/kg 

1.5 pCi/g 

1.7 pCi/g 

1.7 pCi/g 

pCilg - picoCuries per gram 

Radium-228 

TABLE 2-2 
ASCOC LIST FOR AlPII-S2A 

1.8 pCi/g 

12.0 mgkg 

1.5 mgikg 

Aroclor- 1260 0.13 mg/kg 

FER\AIPIICERnCERTRPT-RVO\September 28,2000(1I:15AM) 
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Beryllium 

TABLE 2-3 
ASCOC LIST FOR ALL AlPII-S3 UTILITY TRENCH CUS 

1.5 mgkg 

ASCOC F l u  

Total Uranium 82 mgkg 

Radium-226 1.7 pci/g 

Radium-228 1.8 pCi/g 

Thorium-228 1.7 pci/g 

Thori~m-232 1.5 pCi/g . . 

Radium-228 I 1.8 pCi/g 

Reason Retained 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Thori~m-228 I 1.7 pci/g 

Arsenic 

Lead 

Technetium-99 

12 m a g  

400 mg/kg 

Retained as a secondary ASCOC 

Retained as a secondary and ecological ASCOC 

30.0 pCi/g 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 
__________~  _ _ _ _ _ _ _ _ ~  

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC due to previous 
detected results in the area. 

~ ~ ~ ~ _ _ _ _ _  

Retained as a secondary ASCOC due to previous 
detected results in the area. 

TABLE 2-4 
ASCOC LIST FOR ALL CUs WEST OF FORMER NAR 

5 

. .. 
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ASCOC FRL 
Total Uranium 82 mg/kg 

Radium-226 1.7 pCi/g 

Radium-228 1.8 pCi/g 

(20 mgkg for CU AlP2-S3DP-01) 
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Reason Retained 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

TABLE 2-5 
ASCOC LIST FOR ALL C U s  IN CHARACTERIZE FOR REUSE AREAS, 

TRAP RANGE, SECTOR 2 EAST OF FORMER NAR 

~ 

Thon~m-228 1.7 pCi/g 

Thon~m-23 2 1.5 pci/g 

Arsenic 12 m a g  

Retained as a primary ASCOC sitewide 

Retained as a primary ASCOC sitewide 

Retained as a secondary ASCOC 

.ASCOC 

Antimony 

Beryllium 

Technetium-99 

Lead 

FRL 

10 mg/kg 
(BTV value) 

1.5 mg/kg 

30 pCi/g 

400 mg/kg 

Tetrachloroethene also called 
Perchloroethylene (PCE) 

Aroclor 1254 

Aroclor 1260 

Molybdenum 

Retained as a secondary and ecological ASCOC 

3.6 mgkg 

0.13 mg/kg 

0.13 mgkg 

10 mg/kg 
(BTV value) 

~ 

TABLE 2-6 
ASCOC LIST FOR SPECIFIC CUs EAST OF FORMER NAR 

BTV - Benchmark Toxicity Value 

FER\AIPIICER~CERTRPT-RVO\Septrmbcr 28.2000 ( I  1:ISAM) 
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Reason Retained 

Retained as a ecological COC due to process 
knowledge 

Retained as a secondary COC due to process 
knowledge 

~~ ~~ ~ ~ 

Predesign analytical results 

Retained as a secondary ASCOC due to process 
knowledge 

Retained as a secondary ASCOC due to process 
knowledge near the incinerator 

~~ ~ 

Retained as a secondary ASCOC due to process 
knowledge near the incinerator 

~~ 

Retained as an ecological COC 
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3.0 OVERVIEW OF FIELD ACTIVITIES 

(DOE 2000b) and the AlPII Utility Trench CUs (DOE 1999~). 

Certification Sampling of AlPII Certified for Reuse Areas, Trap Range, Sector 2C, and Sector 3 

years, with the majority of remedial 

3.1 EXC AVATION ACfIVITIES 

The field activities in AlPII were performed over a period of severa 

actions occurring in fiscal year 1999. A brief chronology of the remedial activities is provided below. 

e 

Fall 1998 - Site preparation work, including construction of the Conveyance Ditch, 
sediment basins, and other stormwater control activities 

June 1999 - Below grade excavation activities began in the STP area, including removal 
of the Digester Sludge, above-WAC technetium-99 arehs, and “F” listed waste from the 
Sludge Drylng Beds HWMU 

July 1999 - Below grade excavation in STP continued; Trap Range stabilization and 
excavation began 

August 1999 - STP deep excavation continued, and 6-inch stripping of surrounding areas 
began. Utility trench excavations and stockpile removals began 

September 1999 - Major excavations were completed by September 1999 

June 2000 - Additional 6 inches excavated within the 0.4-acre portion of the Trap Range 
(to become CU AlP2-SlTR-12) due to failure of CU AlP2-SlT&-01 and -03 which 
included a 15-foot by 30-foot by 3-inch deep area that underwent stabilization treatments 

August 2000 - Additional 18 inches excavated within the OA-acre portion of the Trap 
Range due to failure of CU A.lP2-SlTR-12. 

Table 3-1 suriunarizes the major excavation activities, the quantities, and the final disposition. A more 

detailed description of remedial actions can be found in the AlPII Integrated Remedial Design Package 

(DOE 1998e) and Supplemental Characterization Package (DOE 1999b). 

2 2  ’ 
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3.1.1 CUsE ast of F m  er NAR 

As discussed in the PSP for Certification Sampling of AlPII Certified for Reuse Areas, Trap Range, 

Sector 2C, and Sector 3 (DOE 2 0 0 0 ~ ) ~  sample locations were generated by dividing each CU into 

16 approximately equal sub-CUs, then randomly selecting northing and easting coordinates within each 

sub-CU boundary. Twelve certification samples were collected at randomly selected locations, and the 

remaining four locations were to be used as alternates in the event that surface or subsurface obstacles 

prevented sample collection at any of the original locations. All samples were collected at 0 to 6-inch 

depths the in native soil. The only exceptions to the original plan (as stated above) were: 

CU AlP2-S3HW-01 - This CU encompassed the footprint of the sludge drymg beds, 
HWMU 41. A total of 16 samples were collected and analyzed in this CU, with eight 
sample points located within the footprint of the HWMU area. 

CUs AlP2-S3SA-08 - A Cincinnati Gas and Electric Company (CG&E) tower is located 
in this CU in the 6-inch stripping area. The area under the tower was not accessible for 
stripping. As agreed verbally with OEPA, two additional samples were easily collected 
to ensure that the area met the FRL. The results of the two additional samples were not 
used to determine if the CU passed the statistical criteria for CU passlfail conditions, but 
to determine if additional excavation was needed. The results of these samples did show 
above-FRC conditions, as discussed further in Sections 3.2.1 and 5.0. 

. CUs A1P2-S2HR-0l7 A1P2-S3HR-017 AlP2-S3HR-02, and AlP2-S3HR-03 - These ' 

CUs contained sections of various haul or access roadways. Samples were collected in 
the top 6 inches of undisturbed, native soil beneath the roads and any subgrade materials 
or disturbed support materials. 

CUs AlP2-S3SA-09 and AlP2-S3SA-11 - During M 1 4 ,  spot excavations were 
performed in locations within these CUs, which removed between 6 and 18 inches of 
soil. The RA14 Contaminated Soils Adjacent to the STP Incinerator Final Report 
(DOE 1994) notes that the off-property excavations were backfilled; however, the 
on-property excavation areas were not backfilled. Additionally, another 6 inches of soil 
was removed from these areas during STP remediation activities. Recertification 
real-time scanning, as well as additional analyses of physical samples, show no areas 
which exceed the FRL. Samples were collected and analyzed at two intervals (0 to 
6 inches and 6 to 12 inches) in all 16 locations for these CUs. Statistical analyses of the 
analyhcal data will be performed for each depth interval separately. Certification results 
show below-FRL conditions in these areas. 

0 

. .: 
' .  .. . ,  :* I .  

3-2- '.FER\A1PIICER~CER"T-RVO\Septrmber 28,2000 ( I  I :I  S A M )  

CU AlP243HR-05 - This CU contains a section of the NAR. Prior to the onset of 
roadway construction, samples were collected from the top 6-inch interval of 
undisturbed soil. This 6-inch interval was stripped and the excavated soil was placed in 
stockpile NAR-007. Analyhcal results of the excavated soil were below FRL as reported 
in the Area 1 Stockpile Inventory and WAC Attainment Report (DOE 19980. The 
roadway base was constructed using cut and fill excavation and no foreign fill material 

:.. ' I 

. . ,  
I 



FEMP-A 1 PII-CERTRPT-FINAL 
20710-Rp-0016, Revision 0 

September 2000 

was required. Certification samples were collected in the top 6-inch interval of soil 
directly beneath the pavement and gravel sub-base. 

3.1.2 Utility Trench CUs 

As discussed in the AlPII Sector 3 Utility Trenches Certification Sampling PSP (DOE 1999e), sampling 

occurred during the excavation of trenches and the removal of the utilities. Section 4.0 of the AlPII 

Supplemental Characterization Package (DOE 1999b) discusses the process for the removal of the 

utilities and the disposition of the material excavated. Once the pipe and bedding material was removed, 

the trench was over-excavated at the designated sample locations, and soil was placed adjacent to the 

trench. The soil material was then scanned using real-time instrumentation, specifically using HPGe 

detectors. 

3.2 CHANGES TO SCOPE OF WORK 

3.2.1 CUs East of Form er NAR 

The scope of work for certification sampling was performed as documented in the CDL and PSP, and 

there were no major changes during field implementation. Final certification sampling locations and CU 

boundaries remained as identified, and all analyses were carried out as planned. The primary changes to 

the planned scope of work resulted from stormwater management and CU sampling results. 

Water that had accumulated in these CUs had to be pumped out prior to sampling: AlP2-S3DP-O 1, 

AlP2-S3DP-02, A 1 P2-S3HW-0 1 , A1 P2-S 1TR-0 1 , A 1P2-S 1 TR-02, AlP2-S 1TR-03 , AlP2-S 1 TR-04, 

and AlP2-SlSB-02. Prior to pumping, several water samples were collected to ensure that the water was 

pumped to the appropriate locations. Water samples were collected from the following locations: 

Sludge Drying Bed (AlPI-S3HW-O1), Incinerator Area (AlP2-S3DP-01), and Sediment Basin 

(AlP2-SlSB-02). Water from the Trap Range CUs did not require sampling. The sample results 

indicated total uranium concentration from the Sludge Drying Beds of 37 mgkg, which is above the 

limit for stormwater discharge for the water. As a result, the water from AlP2-S3DP-01 was pumped via 

transfer line to the Advanced Wastewater Treatment Facility (AWWT) for treatment, and the water from 

AlP2-S3DP-02 was pumped to the conveyance channel. Water from AlP2-S3HW-01 drained into 

AlP2-S3DP-02, and all 16 samples were collected. Once the AlP2-S3DP-02 CU was dry, all 

16 samples were collected and the remaining water from AlP2-S3DP-O 1 was diverted into this area. 

Once AlP2-S3DP-01 was dry, all 16 samples were collected. Once the CUs were dry, field conditions 

were evaluated to determine if sediment samples were required. Significant sediment had accumulated 

FERMI PIICERnCE 
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at the following locations and sediment samples were collected: AlP2-S3DP-01-09, -12, -15 and 

AlP2-S3DP-02-10. The certification sample was collected from the top 6 inches of native, undisturbed 

soil beneath the sediment. Both sample results were used in the statistical analysis for the CU as 

presented in Appendix A. The same approach was used for CU AlP2-SlSB-02. The CU was pumped 

dry and sediment samples were collected at the following locations: A1P2-S3SB-02-017 -04, -10, 

and -15. 

The following additional actions were taken in the following CUs as a result of initial sampling results: 
I .  

CU AlP2-S3SA-08 - One of the two additional samples under the CG&E tower was 
above the FRL for radium-226. As a result, the area was stripped 6 inches, and the 
stripped soil (AlP2-S3SA-08-CGl-RM) was dispositioned in the OSDF. Two additional 
samples were taken from the post-excavation area and the results were below FRL for 
radium-226 (1.56 and 1.08 pCi/g). 

CU AlP2-S2NI-05 - Statistical analysis of the original 12 certification samples showed 
a failure for thorium-232 for the a posteriori sample size. The additional archive 
samples were collected, analyzed, and included in the statistical analysis. 

CU AlP2-SlTR-01 - Statistical analysis of the original 12 samples showed a failure for 
arsenic. Analysis of the additional four archive samples showed above-FRL and hot spot 
conditions in the CU. After evaluating the results from this and adjacent CUs, samples 
were collected at depths (0 to 6 inches, 6 to 12 inches, 12 to 18 inches) at the location 
with the highest result (AlP2-SlTR-01-09). Lead stabilization of a 15-foot by 30-foot 
by 3-inch deep area followed by a 6-inch excavation within a portion of the CU was 
completed to remediate the CU failure. 

CU AlP2-SlTR-03 - Statistical analysis of the 12 samples showed a failure for the 
arsenic ASCOC. A 6-inch excavation within a portion of the CU was completed to 
remediate the CU failure. 

CU AlP2-SlTR-12 - This CU was added to certify the footprint of the 0.4-acre7 6-inch 
excavation designed to address the certification failure for CU AlP2-SlTR-01 and -03. 

' 

CU AlP2-SlTR-13 - This CU was added to certify the footprint of the 0.4-acre, 18-inch 
excavation designed to address the certification failure for CU AlP2-SlTR-12. ' 

The only other activities that were outside the planned scope of work were the discovery of some 

contaminated debris in STP, and the removal of the CG&E tower legs adjacent to the NAR in CU 

AlP2-S3NI-O2. 
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During a walk-through of the STP excavation site, four pipe fragments were discovered in the area. 

Radiological survey of the fragments showed fixed contamination with the highest reading of 

75,000 disintegrations per minute/100 cm2. The fragments were removed and upon closer visual 

inspection of the area, additional pipe fragments were found and removed. 

I 

Part of the remedial action in AlPII included the removal of the remaining CG&E tower legs and 

spillage pads adjacent to the NAR. During removal of the legs and spillage pads, fixed contamination 

was found on one of the legs of the tower. Once the leg was removed, some additional soil was removed 

around the leg, and an HPGe scan was performed to confirm below-FRL conditions. 

3.2.2 Utility Trench CUs 

The primary change to the original scope was the sequence and method of collection activities. The 

samples were collected by five different processes as summarized below: 

1. Cemficat ion sam~le  collected from a stockpile and an HPG e measurement t a k a  
The following locations had certification samples collected from a temporary stockpile 
and HPGe measurement was performed: 

0 AlPII-S3UT-O1-06 though AlPII-S3UT-O 1- 12 
0 AlPII-S3UT-O2-05 through AlPII-S3UT-02-13 

This approach is consistent with original approach as discussed in the PSP. 

2. Certification s a m d e  coll ected from the bucket and an HPGe m easur- 
The following locations had certification samples collected from the bucket of the 
trackhoe and an HPGe measurement was performed: 

0 AlPII-S3UT-O 1-01 through AlPII-S3UT-0 1-03, and AlPII-S3UT-O 1-1 3 
through AlPII-S3UT-Ol-14 

0 A1 PII-S3UT-02-0 1 through AlPII-S3UT-O2-03, and A 1 PII-S3UT-02-14 

0 AlPII-S3UT-03-07 though AlPII-S3UT-01-15 

0 A1 PII-S3UT-05- 10 though AlPII-S3UT-O5- 16 
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3. Cerhficaaon ~ D I  es collected bv G eoD& e 
The following locations were collected by using a Geoprobe without an HPGe 
measurement: 

0 AIPII-S3UT-O 1-04 through AI PII-S3UT-O 1-05 and A IPII-S3UT-01- 15 through 
. AlPII-S3UT-O 1-16 

0 AIPII-S3UT-02-04 and AlPII-S3UT-02-15 through AIPII-S3UT-02-16 

0 AlPII-S3UT-03-01 and AlPII-S3UT-03-16 

0 AlPII-S3UT-04- 16 

4. Certific a tion s amde s coll e cted from the bucket without an HPG e a  me surem-a 
At the following locations the certification sample was collected from the bucket, but an 
HPGe measurement was not performed: 

0 AlPII-S3UT-03-02 through AlPII-S3UT-03-06 
0 AlPII-S3UT-04-01 through AlPII-S3UT-O4-15 
0 AlPII-S3UT-05-03 through AlPII-S3UT-O5-09 

5 .  Cemfica ' t i o n x  amdes c e e ure e 
At the following locations certification samples were collected in situ since the 
excavation trench is shallow enough to allow safe access by sampling personnel: 

e-. ~ FE~~APPnCER~CERTRPT-RVO\Scptembe~28.2ooO (I  1:ISAM) 3-6 
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TABLE 3-1 
EXCAVATION QUANTITIES AND DISPOSITION 

Description Certification Unit(s) Estimated Bank Actual Bank Final 
Cubic Yards Cubic Yards Disposition 

Stockpile NAR-007 
Stockpile OSD-007 
6-inch Stripping 
Above-WAC Material 
Oil Saturated Soil 
Digester Sludge 
"F" Listed Sludge Cake 
Utility Excavation Within STP Limits 
(Meeting WAC) 
Process Utility Excavation, Above-WAC 
Impacted Pipe Bedding Material 
Above-WAC Pipe Bedding Material 
STP Deep Soil Excavation 
Concrete and Structure Debris - STP Deep 
Stabilized Trap Range Contaminated Soil 
Additional FRL at Old OSDF Contractor 
Support Area 
STP Haul Road 

AlP2-S3SA- 10 
AlP2-S2SP-04 
AlP2-S2SA-01, AlP2-S3SA-01 through 10 
AlP2-S3DP-0 1, AlP2-S3DP-02, AlP2S3HW-01 
A 1 P2-S3DP-02 
AlP2-S3DP-02, AlP2-S3HW-01 
AlP2-S3HW-O 1 
A 1 P2-S3DP-0 1, A1 P2-S3DP-02, A 1 P2S3HW-0 1 

AlP2-S3UT-02 
AlP2-S3UT-01, and AlP2-S3UT-02 through 05 
AlP2-S3UT-02 
AlP2-S3DP-O 1, AlP2-S3DP-02, A 1P2S3HW-01 
AlP2-S3DP-01, AlP2-S3DP-02, AlP2S3HW-02 
AlP2-SlTR-01 through 07 
AlP2-S2SA-O 1 

2,740 
6,300 
8,500 
788 
30 
650 
35 
50 

210 
690 
100 

24,600 
2,000 
6,245 
133 

550 

3,026 
9,203 
8,500 
2,458 

30 
2,758 
120 
500 

210 
690 
100 

22,902 
4,35 1 
5,922 
133 

550 

OSDF 
OSDF 
OSDF 
SP-7 

OSDF 
SP-7 

Envirocare 
OSDF 

SP-7 
OSDF 
SP-7 

OSDF 
OSDF 
OSDF 
OSDF ' 

OSDF 
Additional 0.4 acre excavation in Trap Range AlP2-SlTR-12 and 13 1,386 1,525 OSDF 

Total Excavation Quantities 62,9 78 
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4.0 ANfiYTICAL METHODOLOGIES, DATA VALIDATION 
PROCESSES AND DATA REDUCTION 

4.1 ANALYTICAL METHODOLOGIES 

AlPII samples were analyzed at FEMP approved laboratories per the Sitewide Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) Quality Assurance Project Plan 

(SCQ, DOE 1998b). To be on the F E W  Approved Laboratories List, a laboratory must comply with 

SCQ requirements and be audited within 1 year of sample analysis. The SCQ is also the source for 

analytical methodologies (Appendix G), data validation and verification, and analytical and field quality 

assurance/quality control (QNQC) requirements. 

For all certification data, analybcal support level (ASL) D analytical requirements were selected per 

Appendix G of the SCQ. The laboratory reported an ASL D data package. For the total uranium data, 

the detection limit was set at 10 percent of the FRL (8.2 m a g ) ,  which is higher than the detection limit 

documented in Appendix G. Similarly, the detection limit was set at approximately 10 percent of the 

FRL (1.5 pCi/g) for thorium-228 and thorium-232, which is also higher than the detection limit 

documented in Appendix G. Therefore, by definition, the ASL detection limit for uranium, thonum-228 

and thorium-232 is ASL E, although all other ASL D requirements are met for these analyses. The 

analytical data packages provided by the contract laboratory included sample results with associated 

QAJQC data and all applicable raw data. 

4.1.1 Radiochemical Methods 

The radiochemical analytical methods depended on the specific nuclides of interest. Performance-based 

specification criteria included highest allowable minimum detectable concentration (HAMDC), percent 

overall tracerkhemical recovery, percent matrix spike recovery, method blank concentration, percent 

recovery of laboratory control sample, and percent recovery for duplicate samples for each analyte. 

Laboratories were required to meet these specifications using the methodologies described below. 

Total Uranium 

Samples were analyzed for uranium-238 using gamma spectrometry, and the results were used to 

calculate the total uranium value. The calculation used was as follows: Total uranium (mgkg) = 

(2.998544) x uranium-238 gamma spectrometry result (pCi/g). 

" ' . .  , ... ,... FER\AIPIICERnCERTW'"-RVO\Septrmber 28,2000 ( I  1:ISAM) 4-1 4 
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The validation qualifier assigned to the total uranium value was the same as the uranium-238 qualifier. 

Radium-226 

Samples were analyzed by gamma spectrometry, and radium-226 was quantified by measuring gamma 

rays emitted by members of its decay chain. This method does not require chemical separation, but the 

samples must be allowed a 20-day progeny in-growth period before counting. ,The laboratory used the 

same gamma ray emission lines and error weighted average methodology to calculate all certification 

results. 

Radium-228 

Following gamma spectrometry analysis, radium-228 was also quantified by measuring gamma rays 

emitted by members of its decay chain. The off-site laboratory used the same gamma ray emission lines 

and error weighted average methodology to calculate all certification results. 

Isotopi c Thon Una 

Isotopic thorium was also quantified by gamma spectrometry. The off-site laboratory used the same 

gamma ray emission lines and error weighted average methodology to calculate all certification results. 

4.2 ,D,AXA VERIFICATION AND VALIDATION 

This section discusses the data verification and validation (V&V) process used to examine the quality of 

field and laboratory results. ,Data were qualified to indicate the level of data usability, or level of 

confidence in the reported analyhcal results. The EPA's National Functional Guidelines for Data Review 

(Inorganic Data, EPA 1994), as adapted and approved by EPA Region V, was used for this process. 

Specific parameters associated with the data were evaluated during V&V to determine whether the data 

quality objectives were met. Five principal quality assurance parameters (i.e., precision, accuracy, 

completeness, comparability, and representativeness) were addressed during V&V. Field sampling and 

handling, laboratory analysis and reporting, and nonconformances and discrepancies in the data were 

examined to ensure compliance with appropriate and applicable procedures. 
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- - ... 
0 Specific Field Forms for sampie coiicCtiOii iiiiii iiiiiiciiiii; 

0 Chain of Custody forms 
0 Completeness of Laboratory Data Deliverable. 

The data validation process examined the analytical data to determine the level of confidence of the 

results. General areas examined that apply to all the chemical data include the following: 

Holding Times 
Instrument calibrations 
Calculation of results 
Matrix spike/matrix spike .duplicate recoveries 
Laboratory/field duplicate precision 
FieldLaboratory Blank contamination 
Dry weight correction for solid samples 
Correct detection limits reported 
Laboratory control sample (LCS) recoveries and compliance with established limits. 

Parameters unique to the evaluation of radiochemical analyses include: 

0 Calibration data for specific energies 
e Background checks 
0 Relative Error ratios 
0 Tracer yields 
0 Detector efficiencies 
0 Background count correction. 

For this project, all the radiological data were reviewed and validated for all criteria noted above. Per 

project requirements, a minimum of ten percent of the certification data were validated to validation 

level D. This validation included the same review process as for ASL B, but included a systematic 

review of the raw data and recalculations. 

Following V&V, qualifier codes were applied to specific data points, reflecting the level of confidence 

assigned to the particular datum. These codes included: 

4-3 ' 
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- No qualification; the positive result or detection limit is confident as reported 

J Positive result is estimated or imprecise; data point is usable for decision-making 
purposes. Positive results less than the contract required reporting limit are also 
qualified in this manner 

R Positive result or detection limit is considered unreliable - dag point should NOT be 
used for decision-making purposes 

U Undetected result at the stated limit of detection 

UJ Undetected result; detection limit is considered estimated or imprecise; the data point is 
usable for decision-making purposes 

N Positive result is tentatively identified - that is, there is some question regarding the 
actual identification and quantification of the result. Compound reported is best 
professional judgement of the interpretation of the supporting data, such as mass spectra. 
Caution must be exercised with the use of this data 

N V  Not Validated. The results for this sample, were not validated 

z This result, or detection limit in this analysis is not the best one to use; another analysis 
(e.g., the dilution or re-analysis) contains a more confident and useable result. 

The V&V of this data set did not identifj any significant problems with the data set. 

4.3 DATA REDUCTION 

Each sample used to support the certification decision was entered in the FEMP Sitewide Environmental 

Database (SED) with the following %formation. 

Field Inform ahon . 

0 

0 

0 

Sample Identification Number - A unique number assigned to each discrete sample point 
Coordinate Information - Northing and Easting locations 
Certification Unit - Each sample is assigned to a CU based on location. 

Laboratorv In forma tion 

For each sample result, the following information was entered: 

0 Laboratory Result - The reported analytical value from the laboratory 

0 Laboratory Qualifier - The qualifier reported from the lab. For radiological parameters 
non-detect values are assigned a U qualifier 

, .  

I 
i 
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0 Total Propagated Uncertainty (TPU) - This value represents the uncertainty associated 
with the reported result. TPU includes the counting error, as well as uncertainty from 

parameters only) 
1'- - - '-L ---Â -. - . = n - i m m ~ n t c  and Anta reduction. (ADDlicable to radiological 

4 ------- - i-ii.:i ;;. L. L-: .=, C"* 

0 Units - The units in which the laboratory result is reported. 

Validation Information 

0 Validation Result - The result is based on the validation process. During the validation 
process, sample results may be adjusted. If the laboratory result is less than the 
associated minimum detectable concentration (MDC) , the validation result becomes the 
MDC value 

0 Validation TPU - The TPU based on the validation process 

0 

0 

Validation Qualifier - The qualifier assigned as a result of the data validation process 

Validation Units - The units in which the Validation Result is reported. 

Using the information as summarized above, the following actions were taken for data reduction of each 

CU data set. 

1. 

3. 

4. 

5 .  

All the data for each CU were queried from the SED. All the data were used even if the 
CU had more than the minimum required data points 

The data from the validation fields were used for statistical calculations 

Data with a qualifier of R or Z was not used in the statistical calculations 

The highest of the two duplicate results was used in the statistical calculations 

One half of the non-detect (U or UJ) values was used in the statistical calculations. 

FERV\IPIICERTICERTRPT-RVO\Septrmber28.2MX) (1I:lSAM) c;' ,4-5 I ::-A : " : 
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5.0 CERTIFICATION EVALUATION AND CONCLUSIONS 

Certification success or failure was based on a review of certification sampie data irom e a ~ n  i i i  aga~iisc 

criteria discussed in Section 2.0. All CUs were evaluated against these criteria and the final certification 

statistics are presented in Appendix A. 

5.1 CERTIFICATION RESULTS AND E VALUATION 

5.1.1 Certification Results for AlPII Se ctor 1. Se ctor 2A. and Con vevance Ditch 

All 22 CUs for AlPII Sector 1,2A and the Conveyance Ditch passed the certification criteria. The 

determination of successful certification or certification failure was based on a review of certification 

sample data from each CU against criteria discussed in Section 2.0. All CUs,in AlPII passed final 

certification relative to the average concentration of COCs and the “hot spot” determination. All CUs 

passed on the first round of certification, and no additional corrective actions were necessary. Final 

certification data are presented in Appendix A. 

5.1.2 Certification Design fo r AlPII S ector 2B 

All four CUs for AlPII-2SB passed the certification criteria. Certification success or failure was based 

on a review of certification sample data from each CU against criteria discussed in Section 2.2.5. All 

CUs passed final certification relative to the average COC concentration and the two times FRL “hot 

spot” criterion. All CUs passed on the first round of certification, and no additional corrective actions 

were necessary. Final certification data are presented in Appendix A. A review of the certification 

results reveals that no sample result exceeded the FRL. ’ 

. .  5.1.3 Certification Desiyn f or AlPII Se ctor 3 Uhlitv Tr enches 

All five CUs for AlPII-S3UT passed the certification criteria. Certification success or failure was based 

on a review of certification sample data from each CU against criteria discussed in Section 2.2.5. All 

CUs passed fifial certification relative to the average COC concentration and the two times FRL “hot 

spot” criterion. All CUs passed on the first round of certification, and no additional corrective actions 

were necessary. Final certification data are presented in Appendix A. A review of the certification 

results reveals that no sample result exceeded the FRL. 

FER\AIPIICERnCERTRPT-RVO\September28.2OM) (1 I.ISAM) 5-1 
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5.1.4 Certification nesi 7 We e 

All 13 CUs passed the certification criteria. Certification success or failure was based on a review of 

certification sample data from each CU against criteria discussed in Section 2.2.5. All CUs passed final 

certification relative to the average COC concentration and the two times FRL “hot spot” criterion. All 

CUs passed on the first round of certification except CU AlPII-S2SB-O1. This CU passed the average 

UCL and “hot spot” criteria, but failed the u posteriori sample size calculation for arsenic. The 

additional four archive samples were collected and submitted for analysis. With the additional four 

samples, the CU passed all certification criteria, and no additional corrective actions were required. Final 

certification data are presented in Appendix A. 

5.1.5 Certification Desi-a for AlPII Chara ctenze . for R euse Areas, TKID RanPe. Sector 2 C U s  East oi 
Form er NAR. and Sector 3 

All of the initial CUs passed the certification criteria except CUs AlP2-SlTR-01 and AlP2-1TR-03. For 

CU AlP2-SlTR-01, statistical analyses of the original 12 samples a failure for arsenic. In addition, 

sample location -09 also failed the 2xFRL rule for lead. For CU AlP2-SlTR-03, the CU failed the UCL 

and the u posteriol;i’test for arsenic. 

As presented earlier, a contiguous 0.4-acre remediation area (Figure 5-1) was designed to encompass 

sample location -09 and the other above-FIU sample locations for arsenic and lead within these two 

CUs. In order to delineate the vertical extent of contamination, samples were taken at depth (6 to 

12 inches and 12 to 18 inches) at location 9. Results of the at-depth sampling indicated that 

contamination was expected to be limited to the top 6 inches. After the stabilization and 6-inch 

excavation in the 0.4-acre area, the CU for this footprint was sampled and analyzed (AlP2-SlTR-12). 

The results for the footprint passed certification for lead but failed for arsenic. At-depth sampling to 

determine vertical extent of the arsenic contamination was performed. Results indicated that below-FRL 

arsenic values could be reached within the top 18 inches. Thus, an additional 18-inches was excavated 

within the 0.4-acre area and the area re-sampled for certification (AlP2-SlTR-13). Results from this 

recertification attempt were successful as the 0.4-acre CU passed certification for arsenic. 

All the other CUs passed final certification on the first round except for CUs AlP2-S2NI-05. For CU 

AlP2-S2NI-05, statistical analyses of the original 12 certification samples shows a failure for 

thorium-232 for the u posteriori sample size. The additional archive samples were collected, analyzed, 

and included in the statistical analyses. The CU subsequently passed. All areas in CU AlP2-S3SA-08 

FER\AlPlICERnCERl”T-RVO\Scptrmber 28.2000 (1 1:ISAM) 5-2 
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were stripped 6 inches during remediation activities except the area under the CG&E tower. The 

radium-226 result for one of the two additional samples collected under the CG&E tower was 

above-FRL and this area was subsequently stripped 6 inches. The results for certification samples 

collected in this CU show that 6-inch stripping was adequate for removal of above-FRL surface 

contamination. Therefore, the conditions for certification have been met for this CU. 

5.2 SLUDGE DRYING BED HAZARDOUS WASTE MANA GEMENT UNIT CLOSURE 

CU AlP2-S3HW-01, which represents the HWMU for the Sludge Drying Beds, has successfilly passed 

the certification criteria as stated in Section 2.2.5. This HWMU is now considered closed under the 

integrated Resource Conservation and Recovery Act (RCRA)/CERCLA Director’s Findings and 

Observations process. The DOE will remove posted signshaniers, stop inspections, and remove this 

unit from the Part A permit application. 

5.3 CERT IFICATION CONCLUSIONS AND FUTURE LAND USE 

All of the AlPII area has passed certification statistical analyses relative to the determination of average 

residual soil concentrations within applicable confidence bounds of all the ASCOCs, and relative to the 

two times FRL “hot spot” criterion except those noted in Section 5.1.5. Based on these results, DOE has 

determined that the remedial objectives in the OU5 ROD have been achieved in AlPII, and no further 

remedial actions are required. AlPII will be released for final land use upon approval of the regulatory 

agencies. Note that DOE is planning the following activities in AlPII: 

e The AlPII Sedimentation Basin located in Sector 1 will be extended south to 
accommodate additional drainage from the OSDF area 

e DOE is planning not to extended the NAR through STP excavation area 

e A portion of the former Trap Range area will be used to stockpile construction material. 
The planned area is north of the current CU failure. 

5 -3 FER\AIPIICER?WERTRPT-RVO\September 28.2000 (1 I:ISAM) . 



\ 
\ 

/ 
/ 

- .  

LEGEND: 

t 

h\\\y AREA ABOVE ARSENIC FRL SCALE - 
AREA TO BE TREATED FOR LEAD 100 50 0 100 FEET 

FIGURE 5-1 A I  P I  I SECTOR 1 TRAP RANGE EXCAVATION 



3266 
FEMP-A 1 PII-CERTRPT-FINAL 

207 10-RP-00 16, Revision 0 
September 2000 

6.0 PROTECTION OF CERTIFIED AREAS 

DOE has restricted access to certified areas in order to maintain their integrity prior to transferal for final 

land use. F E W  procedure EP-0008 has been developed to implement a process to protect certified areas 

fiom becoming recontaminated. 

The procedure is summarized as follows: 

0 At the initiation of certification sampling activities for a remediation area, temporary 
fencing will be installed to delineate the perimeter of the “certified” area 

Signs will be posted upon the temporary perimeter fencing to require access approval for 
entry into the “certified” area 

0 

0 To gain access to the “certified” area, the individual(s) or project desiring admittance 
will submit a written request to the responsible project manager 

0 Any equipment to be used w i h n  the “certified” area must have been clean in 
accordance with FEMP certified area access procedure subsequent to any use in a 
uncertified areas; or for any work, before entry into a “certified” area 

0 

‘ 

FEMP management team representatives must instruct general employees/operators on 
the entry and exit requirements for a “certified” area. 

After DOE certifies the remediated area, it will be transferred for final land use. At that time, best 

management practices and administrative controls will be used to protect the area from contamination, 

and other controls will be implemented as needed. 

FER\AlPIICERnCERTRPT-RVO\September 28.2000 ( I  1:lSAM) 6- 1 
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IC 3266 CERTIFICATION STATISTICS FROM THE - 
CERTIFICATION DESIGN LETTER FOR AREA 1, PHASE 11 

SECTORS 1,2A, AND CONVEYANCE DITCH 

CU AlPII-S1-01 
CU AlPII-S1-02 
CU AlPII-S1-03 
CU AlPII-S1-04 
CU AlPII-S1-05 
CU AlPII-Sl-06 
CU AlPII-S1-07 
CU AlPII-S1-08 
CU AlPII-S1-09 
CU AlPII-S1-10 
CU AlPII-S1-11 
CU AlPII-Sl-12 
CU AlPII-Sl-13 
CU AlPII-Sl-14 
CU AlPII-S1-15 
CU AlPII-S1-16 
CU AlPII-S1-17 
CU AlPII-S1-18 
CU AlPII-S1-19 
CU AlPII-S3-CD-O1 
CU AlPII-S2-2A-O1 
CU A 1 PII-S2-2A-02 
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Table A-2 CU AlPIISl-01 Summary Statistics without Stockpile Samples 

. 

Area 1 Phase II CertHtoatbn Statiaics (original 16 samplesl 

Station Number Radium-228 
A1 Pll-S1-01-01 0.96 - 

1 PII-S1-01-01-D 
1 PII-SI-01-02 
1PII-S1-01-03 
1PII-S1-01-04 
1 PII-S1-01-06 

1 PII-SI -01 -07 
1 PII-S 1 -01 -08 

1 PII-S1-01-10 
1PII-SI-01-11 
1 PII-s 1-01 -1 2 
1 PII-SI -01 -1 3 
1 PII-SI -01 -14 
1 PII-S1-01-16 

0.93 - 
1.06 .- 

1.00 - 
1.26 - 
1.33 - 
0.97 - 
0.99 - 
1.40 - 
0.98 - 
1.32 - 
1.11 - 
1.26 - 
0.86 - 
1.33 - 
1.23 - 

Units 
Conf. Level 

Test Procedure 
Sample Size 

PCib.  
96W 

14.8% (LN) 
t-Test (LN) 

16 . 
1.13 
1.21 
- -  

I Pass 
I 1.40 - 

12x Rule PIF I Pass 

Radium-228 
0.84 - 
0.81 - 
0.90 - 
0.81 - 
1.08 - 
1.08 - 
0.89 - 
0.86 - 
1.26 - 
1.00 - 
1.13 - 
1.04 - 
1.16 - 
0.72 - 
1.18 - 
1.26 - 
1.08 - 

1.80 
pCilg 

62.9%. (N) 
t-Test (N) 

16 
1.02 
1.09 

Pass 
1.26 - 
Pass 

96% 

- -  

0.70 - 
0.83 - 
0.79 - 
1.09 - 
1.08 - 
0.86 - 
0.87 - 
1.23 - 
0.97 - 
1.10 - 
1.01 - 
1.13 - 
0.69 - 
1.17 - 
.1.26 - 
1.04 - 

0.81 - 
0.90 - 
0.81 - 
1.08 - 
1.08 - 
0.89 - 
0.86 - 
1.26 - 
1.00 - 
1.13 - 
3.04 - 
1.16 - 
0.72 - 
1.18 - 
1.26 - 
1.08 - 

pCilg 
96% 

t-Test (N) 
16 

1 .oo 
1.07 _ _  

t-Test (N) 
16 

1.02 
1.09 _ -  

Pass I Pass 
1.26 - I 1.26 - 
Pass I Pass 

2.70 UJ 
8.00 UJ 
2.60 UJ 
6.70 UJ 

7.10 UJ 
6.40 UJ 
2.90 UJ 
6.10 UJ 

7.29 - 

17.60 - 
16.60 - 
19.00 - 
6.90 UJ 
14.60 - 
7.32 - 
10.10 - 

3.70 NV 
2.20 NV 
4.60 NV 
4.90 NV 
3.30 NV 
6.60 NV 
3.60 NV 
6.10 NV 
4.70 NV 
4.40 NV 
3.80 NV 
4.90 NV 
6.60 NV 
4.00 NV 
3.00 NV 
3.00 NV 

82.00 12.00 

96W I 90x  
not tested I 70.9% (LN) 
Proportions 

16 
7.31 * *  

0.0% 
- -  

t-Test (LN) 
16 

4.33 
4.80 

- -  
Pass I Pass 

19.00 - I 6.60 NV 
Pass - -  I 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
'U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV' = not detected, not valid 

ote: Est. Mean = Estimated maasure of central tendency(Norma1: Mean: LogNormal: Est. Mean; Non-Parametric: Median) 

' - The median (Est. Mean) for Total Uranium is the average of the 10th and 1 l th  ranked sample results. These two values are "7.29" (..-06) and 
Results reported below the MDC were corrected to: "<MDC value> UJ" 

"7.32" (..-1S). 
The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 
MDC Corrected 



Station Number 
A 1 PII-S1-01-0 1 
A1 PII-SI -01 -01 -0 
A1 PII-S1-01-02 
AlPII-SI-01-03 
AlPII-S1-01-04 
A1 PII-SI -01 -06 
A1 PII-S1-01-06 
AlPII-SI-01-07 
A1 PII-S1-01-08 
A1 PII-S1-01-09 
A1 PII-SI -01 -1 0 
AlPII-S1-01-11 
AlPII-S1-01-12- 
AlPII-SI-01-13 
A1 PII-S1-01-14 
AlPII-S1-01-15 
A1 PII-S1-01-18 
A1 PII-S1-01-17 
AlPII.-S1-01-18 
AlPII-S1-01-19 
A 1 PII-SI -01 -20 

FRL 
Units 

Test Procedure 
Sample Size 
Est. Mean. 

Prob. 
Pass 1 Fail 

Table A-2a CU AlPII-S1-01 Summary Statistics with Stockpile Samples 

Area 1 Phaee II Cerdfloatlon StatlsdA 

3adium-22B 
0.96 - 
0.93 - 
1.06 - 
1.00 - 
1.26 - 
1.33 - 
0.97 - 
0.99 - . 
1.40 - 
0.98 - 
1.32 - 
1.11 - 
1.28 - 
0.88 - 
1.33 - 
1.23 - 
1.02 - 
0.88 - 
1.13 - 
0.98 - 
0.96 - 

. l . 70  
pCilg 
96% 

9.7% (LN) 
t-Test (LN) 

20 
1.10 
1.17 

Pass 

Pass 

- -  

1.40 - 

Radium-228 
0.84 - 
0.81 - 
0.90 - 
0.81 - 
1.08 - 
1.08 - 
0.89 - 
0.86 - 
1.25 - 
1.00 - 
1.13 - 
1.04 - 
1.18 - 
0.72 - 
1.1.8 - 
1.26 - 
1.08 - 
0.78 - 
0.94 - 
0.77 - 
0.82 - 
1.80 
pCi1g 
96% 

33.7% (LNI 
t-Test (LN) 

20 
0.98 . 
1.05 

Pass 
1.25 - 
Pass 

- -  

IADIONUCU' 
Thorium-228 

0.84 - 
0.79 - 
0.83 - 
0.79 - 
1.09 - 
1.08 - ,  

0.86 - 
0.87 - 
1.23 - 
0.97 - 
1.10. - 
1.01 - 
1.13 - 
0.09 - 
1.17 - 
1.26 - 
1.04 - 
0.75 - 
0.92 - 
0.75 - 
0.80 - 
-1.70 
pCilg 
95% 

43.8% (LN) 
t-Test (LN) 

20 
0.98 
1.03 

Pass 

Pass 

- -  

1.25 - 

is 
Thorium-232 

0.84 - 
0.81 - .  
0.90 * 

0.81 - 
1.08 - 
1.08 - 
0.89 - 
0.86 - 
1.25 - 
1.00 - 
1.13 - 
1.04 - 
1.18 - 
0.72 - 
1.18 - 
1.26 - 
1.08 - 
0.70 - 
0.94 - 
0.77 - 
0.82 - . 

1.50 
pCi1g 
95% 

33.7% (LN) 
t-Test (LN) 

20 
0.98 
1.05 . 

Pass 

Pass 

- -  

1.25 - 

Jranium, Total 
7.40 UJ 
2.70 UJ 
8.90 UJ 
2.80 UJ 
6.70 UJ 

7.10 UJ 
6.40 UJ 
2.90 UJ 
6.10 UJ 
17.60 - 
16.80 - 
19.00 - 
6.90 UJ 
14.60 - 
7.32 - 

7.29 - 

10.10 - 
6.30 UJ 
11.20 - 
6.20 UJ 
6.90 UJ 

82.00 
w l e  
95% 

not tested 
Proportions 

20 
7.31 

- -  
0.0% 
Pass 

19.00 - 
Pass 

METALS 
Arsenic 

4.40 NV 
3.70 NV 
2.20 NV 
4.80 NV 
4.90 NV 
3.30 NV 
8.60 NV 
3.60 NV 
6.10 NV 
4.70 NV 
4.40 NV 
3.80 NV 
4.90 NV 
6.80 NV 

3.00 NV 
3.00 NV 
2.00 NV 
2.30 NV 
3.50 NV 
3 ~ 4 0  NV 

12.00 
m g k g  . 
90% 

81.8% (LN) 
t-Test (LN) 

20 
4.03 
4.48 

Pass. 
8.80 NV 

4.00 NV . 

- -  

- -  

Definition of Qualifiers 
"J" = estimated result 

"UJ' = not detected, estimated 
"U" - not detected 

" - " = no deta qualifier 
"NV" = not validated 

'UNV" = not detected, not valid 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 

.. - The median (Est. Mean) for Total Uranium is the average of the 10th and 1 l th  ranked sample results. These two values are "7.29" (..-05) and 
Results reported below the MDC were corrected to: " <MDC value> UJ" 

"7.32" (..-15). 
The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normelity assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 
MDC Corrected 

. 
~ 



Station Number 
A1 PII-S1-02-01 
A1 PII-S1-02-02 
A1 PII-S1-02-02-0 
A1 PII-SI -02-03 
A 1 PII-S1-02-04 

. A1 PII-S1-02-05 %;.: 

3; A1 PII-S1-02-00 
- 1. A1 PII-S1-02-07 

A1 PII-SI -02-08 
. *i ? t  AlPII-S1-02-09 

A1 PII-S1-02-10 
.<*+*,' A1 PII-SI -02-1 1 

AlPII-S1-02-12 
A1 PII-SI -02-1 3 
A1 PII-S1-02-14 
A1 PII-SI -02-1 5 
A1 PII-S1-02-10 

,.. 
.+ 
-p.< 
,...*: 

, k G '  ' 

.' ..-. 
-*.-.  . j .  

e - .  
L:: ' 

. .  

FRL 
Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean' 
UCL 
Prob. 
Pass I Fail 
Max Result 
2x Rule P/F 

' 

Table A-3 CU AlPII-S1-02 Summary Statistics 

Area 1 Phaw II CertlRwtion Statistioa 

3adium-226 
1.40 J 
1.30 J ' 

1.40 J .  
1.20 J 
1.30 J 
1.20 J 
1.10 J 
1 ; l O  J 
1.10 J 
1.20 J 
1.10 J 
1.10 J 
1.10 J 
1.40 J 
1.10 J 
1.20 J 
1.10 J 

1.70 
pCilg 
95% 

3.1 % (LN) 
Wilcoxon 

16 
1.15 " 

0.01 9% 
Pass 

1.40 J 
Pass 

- -  

I 
RAIXO,"U-CLI 

Radium-228 Thorium-228 
1.20 - 
1.10 - 1.10 - 
1.10 - 1.10 - 
0.87 - 0.84 - 
1.10 - 1.20 - 
1.10 - 1.10 - 
1.10 - 1.10 - 
1.20 - 1.20 - 
1.00 - 1.00 - 
0.98 - 1.10 - 
1.00 - 1.10 - .  
1.00 - 1.00 - 
0.86 - 0.87 - 
1.30 - 1.40 - 
0.98 - 1.00 - 
1.10 - 1.10 - 
0.98 - 0.99 - 

1 B O  1.70 
pcilg 1 . pcilg 

1.15 

Pass Pass 

Pass Pass 

- -  

1.30 - 1.40 - 

IS 
Thorium-232 

1.20 - 
1.10 - 
1.10 - 
0.87 - 
1.10 - 
1.10 - 
1.10 - 
.1.20 - 
1.00 - 
0.08 - 
1.00 - 
1.00 - 
0.86 - 
1.30 - 
0.98 - 
1.10 - 

Uranium, Total 
13.96 J 
14.27 J 
7.80 J 
14.29 J 
6.20 J , 

16.40 J 
14.75 J 
6.30 J 
10.39 J 
16.50 J 
26.62 J 
8.00 J 
6.60 J 
2.90 J 
5.40 J 
10.38 J 

82.00 
pCilg 
95% 95% 

39.0% (LN) I 47.0% (LN) 
I 

t-Test (LN) t-Test (LN) 
1 6 .  16 

1.05 11.32 
1.11 10.02 

Pass Pass 
1.30 - 26.62 J 
Pass Pass 

- _  - -  

ME 
Arsenic 

3.90 NV 
6.90 NV 
7.70 NV 
7.20 NV 
5.30 NV 
5.40 NV 
6.30 NV 
6.90 NV 
5.20 NV 
5.30 NV 
4.60 NV 
4.90 NV 
8.70 NV 
9.30 NV 
8.40 NV 
6.90 NV 
10.60 NV 

12.00 
mdkg 
90 % 

47.9% (LN) 
t-Test (LN) 

16 

7.26 

Pass 
10.60 NV 

0.55 . 

- -  

- -  

Lead 
18.70 NV 
22.60 NV 
24.00 NV 
21.00 NV 
17.10 NV 
21.30 NV 
16.20 NV 
26.90 NV 
26.60 NV 
16.90 NV 
15.90 NV 
15.70 NV 
15.40 NV 
16.00 NV 
23.00 NV 
13.70 NV 
18.90 NV 

400.00 
m g h  
90% 

20.2% (LN) 
t-Test ILN) 

10. 
19.22 
20.68 

Pass 
26.90 NV 

- _  

- -  

"UJ" = not detected, estimated 
"U" = not del icted 

"NV" = not validated 
" - " = no data F ualifier 

a posteriori Sample 2 2 2 2 2 2 1 
Size calculation Pass Pass Pass Pass Pass Pass ' Pass I I 
Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 

Results reported below the MDC were corrected to: "<MDC value> UJ" 
'*. - The median (Est. Mean) for Radium-226-is the average of the 8th and 9th ranked sample results. These two values ara "1.2 J" (..-03) and "1 1 J" (..-06). 
The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw date (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 
MI' C Corrected 



. _  
, . ._ -. . . 

r Definition of Qualifiers 
"J' = estimated result 

"UJ" 5 not detected, estimated 
'U" = not detected - " = no data qualifier 

'NV" - not validated 
."UNV" = not detected, not valida 

1 PII-S1-03-02 
1 PII-SI -03-03 
1 PII-S1-03-03-0' 
1 PII-S1-03-04 
1 PII-S1-03-06 
1 PII-S1-03-06 

1 PII-SI -03-08 

1 PII-SI -03-1 0 
1 PII-S1-03-11 
1PII-S1-03-12 
1 PII-S1-03-13 

AlPII-S1-03-14 
A1 PII-SI -03-1 6 
AlPII-S1-03-16 

lable A-4 CU A1 PIE-S1-03 Summary Statistics 

Area 1 Phase II Certlfimtian Statldw 

~~ ~ 

RADIONUCU 
Radium-226 I Radium-228 I Thorium-228 

1.28 - I 1.06 J I . 1.08 J 
1.17 - 1.02 J 1.09 J 
0.47 - 0.29 J 0.30 J 
0.62 - 0.19 J 0.18 J 
1.22 - 1.06 J 1.04 J 
1.24 - 1.14 J 1.16 J 
1.22 - 1.07 J 1.03 J 
1.19 - 1.19 J 1.27 J 
1.34 - 1.21 J 1.10 J 
1.14 - '  1.06 J 1.07 J 
1.28 - 1.23 J 1.36 J 
1.27 - 1.04 J 1.02 J 
1.35 - 1.17 J 1.19 J 
1.19 - 1.02 J 1.04 J 
1.45 - 1.22 J 1.22 J 
1.14 - 1.07 J 1.09 J 

1.70 1.80 1.70 
pCilg pCilg PCilg 
95% I ' 95% I 95% 

12.9% (LN) I 11.4% (LN) I 34.5% (LN) 
1-Test (LN) 

16 
1.21 
1.35 
- -  

. ' t-Test (LN) 
16 

1.07 
1.27 
- _  

t-Test (LN) 
16 

1.10 
1.30 
- -  

Pass I Pass I Pass 
1.45 - I 1.23 J I 1.36 J 
Pass I Pass I Pass 

IS 
Thorium-232 Uranium, Total 

1.06 J 14.30 J 
1.02 J 12.73 J . 
0.29 J 0.78 UJ 
0.19 J 1.64 UJ 
1.05 J 8.81 J 
1.14 J 11.78 J 
1.07 J 10.02 J 
1.19 J ' 6.06 J 
1.21 J 19.42 J 
1.06 J 17.17 J 
1.23 J 8.61 J 
1.04 J 12.11 J 
1.17 J 14.98 J 
1.02 J 2.65 J 
1.22 J 3.56 J 
1.07 J 17.66 J 
0.99 J 7.12 J .  

1.50 82.00 
pCiIg ugle 
95% I 95% 

11.4% .(LN) I 90.9% IN) 
t-Test (LN) t-Test (N) 

16 16 
1.07 . 10.46 
1.27 12.90 

Pass Pass 
1.23 J 19.42 J 

Pass . Pass 

- -  - -  

-- 4 

METALS 
Arsenic 

7.30 NV 
5.60 NV 
2.90 NV 
2.30 NV 
5.80 NV 
4.90 NV 
6.20 NV 
4.90 NV 
7.10 NV 
9.40 NV 
6.90 NV 
7.10 NV 
7.10 NV 
7.70 NV 
6.20 NV 
6.20 NV 
6.00. NV 

12.00 
mgkg 
90% 

43.0% (LN) 
t-Test (LN) 

16 
6.29 
6.92 

Pass 
9.40 NV 

- -  

- -  

a posteriori Sample 4 4 5 7 2 2 I Size calculation Pass Pass Pass . Pass Pass ' Pass 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: " <MDC value> UJ". 

- Sample was omitted from distribution testing (radionuclides only) because with the relatively small sample sizes for determining distribution 
a single very low value can improperly causa a failure of the Shapiro-Wilk test for normality (and lognormality). 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw date (untransformedl data (NI and the log-transformed data (LNJ to test for lognormality. 
MDC Corrected 



A1 PII-S1-04-04 
1 PII-S 1-04-04-0 
1 PII-S 1-04-05 
1 PII-S1-04-06 
1 PII-S 1-04-07 
1 PII-S 1-04-08 
1 PII-S1-04-09 
1PII-S1-04-10 
1PII-Sl-04-11 
1 PII-s 1 -m- 1 2 
1 PII-s 1 -04- 1 3- ' 
1 PII-s 1-04-14 
1 PII-S 1-04- 1 6 
1 PII-S 1-04-1 6 

Table A 4  CU AlPII-S1-04 Summary Statistics 

Area 1 Phaso 11 C.rtMcstbn Statlstica 

Radium-226 
1.18 - 
1.24 - 
1.20 - 
1.07 - 
1.08 - 
1.18 - 
1.15 - 
1.02 - 
1.29 - 
1.06 - 
1.31 - 
1.14 - 
1.10 - 
0.68 J 
1.06 - 
1.24 - 
1.32 - 

1.70 
pCi1g 
96% 

i4.6% (LN) 
t-Test (LN) 

16 
1.14 
1.24 

Pass 

Pass 

_ -  

1.32 - 

Radium-228 
1.12 - 
1.10 - 
1.18 - 
0.99 - 
1.01 - 
1.17 - 
1.08 - 
1.06 - 
1.29 - 
1.02 - 
1.27 - 
1.10 - 
1.08 - 
0.44 - 
1.03 - 
1.18 - 
1.19 - 

1.80 
pCi/g 
95% 

&6.9% (LN) 
t-Test (LN) 

16 
1.09 
1.23 

Pass 

Pass 

_ _  
1.29 - 

IADIONUCU 

1.10 - 
1.07 - 
1.17 - 
0.96 - 
1..01 - 
1.16 - 
1.06 - 
1.02 - 
1.31 - 
1.01 - 
1:26 - 
1.07 - 
1.04 - 
0.43 - 
1.02 - 
1.16 - 
1.17 - 

rhorium-22a 

1.70 
pCi/g 
95% 

10.6% (LN) 
t-Test (LN j 

16 
1.07 
1.21 

Pass 

Pass 

_ -  

1.31 - 

ES 
Thorium-232 

1.12 - 
1.10 - 
1.19 - 
0.99 - 
1.01 - 
1.17 - 
1.08 - 
1.06 - 
1.29 - 

'1.02 - 
1.27 - 
1.11 - 
1.08 - 
0.44 - 
1.03 - 
1.18 - 
1.19 - 

1.60 
pCilg 
96% 

61.7% (LN) 
t-Test (LN) 

16 
1.09 
1.23 

Pass 
1.29 - 
Pass 

- -  

Jranium, Total 
19.20 - 
22.60 - 
27.80 - 
12.10 - 
11.10 - 
17.30 - 
16.20 - 
10.60 - 
21.40 - 
9.47 - 
13.00 - 
21.10 - 
12.30 - 

4.80 UJ 
19.00 - 
29.40 - 
11.60 - 

82.00 
w l g  
05% 

68.6% (LN) 
t-Test (LN) 

16 
17.38 
24.13 

Pass 

Pass 

- -  

29.40 - 

ME 
Arsenic 

3.20 NV 
7.80 NV 
6.00 NV 
6.80 NV 
6.10 NV 
4.60 NV 
6.20 NV 
6.20 NV 
4.20 NV 
6.40 NV 
7.10 NV 
6.90 NV 
9.10 NV 
4.80 NV 
6.90 NV 
7.90 NV 
6.80 NV 

12.00 
mglkg 
90% 

99.1Oh (N) 
t-Test (N) 

16 
6.18 
6.69 

Pass 
9.10 NV 

_ _  

- -  

us 
Lead 

20.00 NV 
2.60 NV 
20.60 NV 
32.70 NV 
24.00 NV 
26.00 NV 
26.20 NV 
27.60 NV 
26.30 NV 
30.00 NV 
33.00 NV 
26.00 NV 
26.80 NV 
20.00 NV 
16.70 NV 
33.30 NV 
24.00 NV 

90% 
43.2% (N) 
t-Test (N) 

16 
24.36 
26.90 

Pass 
33.30 NV - -  

Definition of Qualific 's 
"J" = estimated rea 

'UJ" = not detected, est imated 
"U" = not detecte I 

" - " = no data quali fer 
"NV' = not validatc d 

"UNV" = not detected, I: 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormel: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: "<MDC value> UJ" 

.* I 0..  - Sample was omitted from distribution testing ( * *  lead I * * *  radionuclides only) because with the relatively small sample sizes for determining disti bution 

a single very low value can improperly cause e failure of the Shapka-Wilk test for normality (and lognormality). 
The maximum value of the two duplicates was used in all statistical equations. 
/I: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 

r MDC C irrected 



Table A-6 CU AlPII-S1-05 Summary Statistics 

Area 1 Phase II Certlflcation Stetlstlcs 

Station Number 
AlPII-S1-05-01 
A1 PII-S1-05-02 
A 1 PII-S 1 -05-03 
A1 PII-SI -05-04 
A1 PII-S1-05-05 
A1 PII-SI -05-05-0 
A1 PII-SI -05-06 
A1 PII-S1-05-07 
A1 PII-S1-05-08 
A1 PII-S1-05-09 
AlPII-SI-05-10 . 
A1 PII-S1-05-11 
A1 PII-S1-05-12 
A1 PII-S1-05-13 
A1 PII-S1-05-14 
AlPII-S1-05-15 
A1 PII-S1-05-16 

FRL 
Units 
Conf. Levei 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean* 
UCL 
Prob. 
Pass I Fail 
Max Result 
L2x Rule PIF 

Radium-226 
1.10 - 
1.10 - .  
1.20 -. 
1.00 - . 
1.00 - 
1.00 - 
1.40 - 
1.20 - 
0.98 - - 
1.20 - 
1.30 1 
0.96 - 
1.00 - 
0.97 - 

,0.95 - 
1.20 - 
1.20 - 

1.70 
pCilg 
95% 

7.4% (LN) 
t-Test (LN) 

16 
1.1 1 
1.17 

Pass 

Pass 

- -  

1.40 - 

Radium-228 
0.97 - 
0.97 - 
0.76 - 
0.89 - 
0.89 - 
0.80 - 
1.10 - 
1.10 - 
0.89 - 
0.99 - 
1.20 - 
0.89 - 
0.75 - 
0.77 - 
0.87 - 
1.00 - 
1.20 - 

1 .80 
pCi/g 
95% 

35.1% (LN) 
t-Test (LN) 

16 
0.95 . 
1.02 

Pass 
1.20 - 
Pass 

- _  

RA 0 ION U C L I 
Thorium-228 

1.00 - 
1.00 - 
0.76 - 
0.90 - 
0.90 - 
0.86 - 
1.10 - . 
1.20 - 
0.91 - 
1.00 - 
1.40 - 
0.96 - 
0.74 - 
0.74 - 
0.94 - 
1.00 - 
1.20 - 

1.70 
. pCilg 

95% 
41.7% (LN) 
t-Test (LN) 

16 
0.99 
1.07 

Pass 

Pass 

- - .  

1.40 - 

is 
Thorium-232 

0.97. - 
0.97 - . 

0.76 - 
0.89 - 
0.89 - 
0.80 - 
1.10 - 
1.10 - 
0.89 - 
0.99 - 
1.20 - 
0.89 - 
0.75 - 
0.77 - 
0.87 - 
1 .oo - ' 
1.20 - 

1.50 
pCilg 
95% 

35.1% (LN) 
t-Test (LN) 

16 
0.95 
1.02 

' Pass 
1.20 - 
Pass 

- -  

Uranium, Total 
4.60 J 
3.20 J, 
10.36 J 
7.10 J 
10.27 J 
11.59 J . 
10.70 J 
4.60 J 
5.80 J 
15.00 J 
2.80 J 
5.80 J 
15.00 J 
10.00 J 
3.00 J 
10.83 J 
2.75 J 

82.00 
w19 
95% 

11.6% (LN) 
t-Test (LN) 

7.87 
11.03 

Pass 
15.00 J 

Pass 

. 16 

- _  

"METALS . 

Arsenic 
5.50 NV 
6.20 NV 
5.90 NV 
5.00 NV 
3.20 NV 
5.20 NV 
17.10 NV 
5.70 NV 
6.40 NV 
4.10 NV 
7.10 NV 
5.80 NV 
9.20 NV 
17.50 NV 
6.50 NV 
4.60 NV 
10.10 NV 

12.00 
mglkg 
90% 

1.1% (LN) 
, Median 

16 
6.05 ". 

7.10 
- -  

Pass 
17.50 NV 

Definition of Qualifiers 
"J" = estimated result I 

"UJ' = not detected, estimated 

" - " ='no data qualifier 
"NV" = not validated 

1 , "U" = notdetecf 1 ' , i, 
"UNV" = not detected not valid 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 

- The median (Est. Mean) for Arsenic is the average of the 8th and 9th ranked sample results. These two values are "5.9 NV" (..-03) and "6.2 NV" (..-02). 
Results reported below the MDC were corrected to: " <MDC value> UJ" . 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 

. 

MDC Corrected 
~ 



Table A-7 CU' AlPII-S1-06 Summary Statistics 

Area 1 Phase II Certifiodon Statistias 

1 PII-S1-06-04 
1 PII-SI -06-05 
1 PII-SI -06-06 
1 PII-SI -08-06-0 
1 PII-S1-06-07 
1 PII-S1-06-08 
1 PII-S1-06-09 
1 PII-S1-06-10 
1 PII-SI -06-1 1 
1 PII-S1-06-12 
1 PII-S1-06-13 
1 PII-S1-06-14 

1 PII-S1-06-16 

Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean' 

Pass I Fail 
Max Result 
2x Rule PIF 

Radium-22E 
1.35 - 
1.17 - 
1.29 - 
1.12 - 
1.05 . -  
1.12 - 
1.21 - 
1.04 - 
1.14 - 
1.11 - 
1.20 - 
1.07 - 
1.42 - 
1.17 - 
1.24 - 
1.22 - 
1.12 - 

1.70 
pCilg 
95% 

38.9% (LNI 
t-Test (LN) 

18 
1.18 
1.23 - -  
Pess 

Pass 
1.42 - 

Radium-22t 
1.19 - 
1.12 - 
1.25 - 
1.13 - 
1.00 - 
1.13 - 
1.03' - 
0.98 - 
1.06 - 
1.07. - 
0.90 - 
1.09 - 
4.22 - 
1.10 - 
1.22 - 
1.15 - 
1.02 - 

1 .a0 
pCilg 
95% 

68.8% (N) 
t-Test (N) 

16 
1.10 

. 1.14 

Pass 

Pass 

- -  

1.25 - - 

RADIONUCL 
Thorium-221 

1.15 - 
1.11 ' -  

1.22 - 
1.15 - 
1.01 - 
1.12 - 
1.04 - 
0.97 - 
1.04 - 
1.05 - 
0.88 - 
1.08 - 
1.24 - 
1.10 - 
1.21 - 
1.15 - 
1.01 - 

1.70 
pCilg 
95% 

83.0% (Nl 
t-Test (N) 

16 
1.09 
1.14 

Pass 

Pass 

- -  

1.24 - 

ES 
Thorium-232 

1.18 - 
1.12 - 
1.25 - 
1.13 - 
1.00 - 
1.13 - 
1.03 - 
0.98 - 
1.06 - 
1.07 - 
0.90 - 
1.09 - 
1.22 - 
1.10 - 
1.22 - 
1.16 - 
1.02 - 

1.50 
pCilg 
95% 

90.7% (N) 
t-Test (N) 

16 
1.10 
1.14 

Pass 

Pass 

_ -  

1.25 - 

Uranium, Tote 
12.90 - 
12.60 - 
12.00 - 
14.30 - 
7.35 - 
13.60 - 
13.00 -' 

10.30 - 
14.90 - 
9.50 - 
11.50 - 
11.00 - 
11.60 - 
11.70 - 
15.30 - 
20.20 - 
9.30 UJ 

82.00 
uel9 
95% 

58.1% (N) 
t-Test (N) 

16 
12.08 
13.61 

Pass 
20.20 - 

Pass 

- -  

METALS 
Arsenic I Lead 

4.70 NV I 51.30 NV 
4.90 NV 19.10 NV 
6.60 NV 22.60 NV 
4.60 NV 22.70 NV 
3.90 NV 24.80 NV 
5.90 NV 20.50 NV 
4.20 NV 19.30 NV 
3.80 NV 18.90 NV 
3.50 NV 23.70 NV 
6.70 NV 18.10 NV 
4.40 NV 23.60 NV 
5.50 NV 34.70 NV 
6.20 NV 28.20 NV 
7.20 NV 27.30 NV 
6.80 NV 19.10 NV 
5.80 NV 20.50 NV 

16.80 NV 6.20 NV 

90% 90% 
65.1% (Nl 1 2.4% (LNI 

I 
Median t-Test (N) 

16 ' 16 
5.36 22.65 *' 
5.75 24.80 
- -  - -  v 7.20 NV 51.30 'NV 
- _  . I _ -  

Definition of Qual fiers 

"U" = not detec: ted 
" - " = no data qu ilifier 
"NV" = not vali6sted 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormel: Est. Mean; Non-Parametric: Median) 

" - The median (Est. Mean) for Lead is the average of the 8th and 9th ranked sample results. These t w o  values are "22.6 NV" (..-03) and "22.7 NV" ..-04]. 
Results reported below the MDC were corrected to: "<MDC value> UJ" 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shepiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformedl data (N) and the log-transformed data (LN) to test for lognormality. 
MDC: Corrected 



A1 PII-S1-07-02 
A1 PII-S1-07-03 
A1 PII-S1-07-04 
AlPII-Sl-07-05 
AlPII-S1-07-06 
A1 PII-S 1-07-07 
A1 PII-S1-07-07-D 
A1 PII-S1-07-08 
A1 PII-S1-07-09 
A1 PII-S1-07-10 
AlPII-SI-07-11 
A1 PII-S1-07-12 
AlPII-S1-07-13 
AlPII-S1-07-14 
A 1 PII-S1-07-15 
A 1 Pll-S 1-07-1 6 

Table A-8 CU AlPII-S1-07 Summary Statistics 

Area 1 Phase II Certlflcatlon Statlstlcs 

Radium-226 
1.10 - 
1.20 - 
1.20 - 
1.20 - 
1.30 - 
1.10 - 
1.40 - 
1.40 - 
1.30 - 
1.10 - 
1.20 - 
1.10 - 
1.80 - 
1.40 - 
1.30 - 
1.20 - 
1.40 - 

1.70 

95% 
1.4% (LN) 

Median 
16 

1.20 
1.30 

Pass 

Pass 

PCilS 

_ -  

1.80 - 

Radium-228 
1.10 - 
1.10 - . 

1.10 - 
1.10 - 
1.24 - 
'1.10 - 
1.20 - 
1.10 - 
i . i o  - 
1.00 - 
1.10 - 
1.00 - 
1.60 - 
1.20 - 
1.10 - 
1.20 - 
1.10 - 

1.80 
pCilg 
95% 

0.0% (LN) 
' Median 

16 
1.10 
1.20 

Pass 

Pass 

- -  

1.60 - 

WDIONUCL 
Thorium-221 

1.10 - 
1.00 - 
1.10 -. 
1.20 - 
1.33 - 
1.10 - 
1.20 - 
1.20 - 
1.10 - 
1.10 - 
1.20 - 
1.00 - 
1.70 - 
1.20 - 
1.10 - 
1.20 - 
1.10 - 

1.70 
pCilg 
95% 

0.1% (LN) 
Median 

16 
1.10 
1.20 

Pass 

Pass 

- _  

1.70 - 

ES 
Thorium-232 

1.10 - 
1.10 - 
1.10 - 
1.20 - 
1.24 - 
1.10 - 
1.20 - 
1.20 - 
1.20 - 

' 1.10 - 
1.20 - 
1.00 - 
1.70 - 
1.20. - 
1.20 - 
1.20 - 
1.10 -. 

1.50 
pCilg 
95% . 

0.0% (LNJ 
Median 

16 
1.20 
1.20 

Pass 

Pass 

- -  

1.70 - 

Jranium, Total 
10.20 J 
6.60 J 

.11.00 J 
11.90 J 
5.15 J 
10.18 J 
7.40 J 
9.80 J 
4.90 J 
5.40 J 
6.20 J 
9.10 J 
6.00 J 
8.00 J 
7.00 J 
10.00 J 
8.80 J 

82.00 
UQlg 
95% 

30.1% (NJ 
t-Test (N) 

16 
8.14 
9.13 

Pass 
11.90 J 

Pass 

- -  

ME 
Arsenic 
6.40 
5.10 - 
4.40 J 
8.50 - 
5.10 - 
4.60 - 
10.00 - 
8.40 - 
4.60 - 
6.20 - 
4.60 - 
9.80 J 
8.30 - 
3.40 - 
7.60 - 
7.10 J 
7.10 J 

12.00 
mglkg 
90% 

54.1% (LNJ 
t-Test (LN) 

16 
6.45 
7.25 

Pass 
10.00 - 

- -  

- -  

\LS 
Lead 

16.80 - 
25.70 - 
16.90 - 

16.10 U 
19.70 - 

26.40 - 
23.80 - 
15.60 U 
16.10 U 

14.10 U 
18.20 - '  

'26.90 - 
23.30 - 

10.70 UJ 
14.60 UJ 
18.80 J 
18.90 J 

400.00 
mglkg 
90% 

not tested 
Proportions 

18.50 * *  
19.48 

0.009% 
Pass 

26.90 - 

.. 1'6 

- -  

Definition of Qualifiers 
"J" = estimated result ~ 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not vali 

. .  

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 

. - The median (Est. Mean) for Lead is the average of the 8th and 9th ranked sample results. These two values are "1 8.2 -" (..-09) and "1 8.8 J" (..-15). 
Results reported below the MDC were corrected to: " < MDC value > UJ" 

The maximum value of the t w o  duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 
MDC Corrected 



- I  

a posteriori Sample 2 
Size calculation Pass 

Table A-9 CU AlPII-S1-OS Summary Statistics 

Area 1 Phase 2 CharactefIzetion for Reuse Stattstlcs 

2 2 3 2 2 
Pass Pass Pass Pass . Pass 

A 1 PII-S 1 -08-02 
A1 PII-S1-08-03 
A1 PII-S1-08-04 
A1 PII-S1-08-05 
A1 PII-S1-08-06 
A1 PII-SI -08-07 
A 1 PII-S1-08-08 
A 1 PII-S1-08-08-D 
A1 PII-S1-08-09 
A1 PII-S1-08-10 
A 1 PII-S 1 -08-1 1 
A1 PII-S 1-08-1 2 
A 1 PII-S1-08-13 
A1 PII-S1-08-14 
A1 PII-S1-08-15 ' 

Radium-226 
1.18 - 
1.13 - 
1.17 - 
1.11 - 
1.15 - 
1.22 - 
1.17 - 
1.23 - 
1.30 - 
1.16 - 
1.06 - 
1.19 - 
1.05 - 
1.15 - 
1.02 - 
0.98 - 

Test Procedure 

Radium-228 
1.22 - 
0.89 - '  

1.09 - 
0.89 - 
1.06 - 
1.12 - 
1.06 - 
1.16 - 
1.12 - 
0.95 - 
0.86 - 
1.01 - 
0.99 - 
1.07 - 
0.87 - 
0.82 - 
1.01 - 

1.80 
pCilg 
95% 

71.9% (N) 
t-Test (N) 

16 
1 .oo 
1.05 
- -  

Pass 
1.22 - 
Pass 

UDIONUCLII 
Thorium-228 

1.24 - 
0.87 - 
1.16 - 
0.91 - 
1.10 - 
1.13 - 
1.11 - 
1.23 - 
1.23 - 
0.93 - 
0.86 - 
1.01 - 
1.00 - 
1.12 - 
0.86 - 
0.83 - 
1.05 - 

1.70 
pCi1g 
95% 

26.1% IN) 
t-Test (N) 

16 . 
1.03 
1.08 

Pass 

Pass 

- -  

1.24 - 

ES 
Thorium-232 

1.22 - 
0.89 - 
1.09 - 
0.89 - 
1.06 - 
1.12 - 
1.06 - 
1.57 - 
1.12 - 
0.95 - 
0.86 - 
1.01 - 
0.99 - 
1.07 - 
0.87 - 
0.82 - 
1.01 - 

1.50 
pCi1g 
95% 

9.5% (LN) 
t-Tes t (LN 1 

16 
1.03 
1.1 1 

Pass 
1.22 - 
Pass 

- _  

Uranium, Total 
12.65 J 
8.12 J 
6.77 J 
9.13 J 
4.16 J 
8.69 J 
8.56 J 
5.88 J 
8.68 J 
10.73 J 
12.16 J 
3.49 J 
7.71 J 
10.36 J 
2.69 J 
5.60 J 
14.92 J 

82.00 
uelg 
95% 

91.7% (N) 
t-Test IN) 

16 
8.40 
9.88 

Pass 
14.92 J 

Pass 

- -  

- 
MFTALS 
Arsenic 

4.70 NV 
3.50 NV 
4.10 NV 
3.70 NV 
4.30 NV 
3.90 NV 
2.40 NV 
4.50 NV 
4.70 NV 
6.10 NV 
7.60 NV 
9.40 NV 
2.60 NV 
6.10 NV 
6.00 NV 
6.10 NV 
2.70 NV 

12.00 
mglkg 
90% 

77.4% (LN) 
t-Test (LN) 

16 
4.89 
5.66 

Pass 
- -  

9.40 NV 
- -  

I '  Definition of Qualifiers 
. "J" = estimated result 

"UJ" = not detected, estimater: 
"U" = not detected 

a - a = no data qualifier 
"NV" = not validated 

'UNV" = not detected, not valii: a 



'l'able A-10 CU AlPII-S1-09 Sunimary Statistics 
. .  

0' 
0 e 
0 
b, 
Ua 

.' 

. , Station Number I- 
A1 PII-S1-09-02 
A1 PII-S1-09-03 
A 1 PII-S 1 -09-04 
A1 PII-SI -09-05 
A1 PII-S1-09-06 
A1 PII-S1-09-07 
A1 PII-S1-09-08 
A1 PII-SI -09-09 
A1 PII-S 1-09-09-0 
AlPII-S1-09-10 
A1 PII-SI-09-11 ' 

AlPII-S1-09-12 
AlPII-S1-09-13 
A 1 PII-S 1 -09- 14 
AlPII-S1-09-15 
AlPII-S1-09-16 

FRL 1 

Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean. 
UCL 
Prob. 
Pass I Fail 
Max Result 
2x Rule PIF 

Area 1 Phase II Certlflcatlon Statlstlcs 

Radium-22€ 
1.17 - 
1.25 - 
1.12 - 
1.28 - 
1.27 - 
1.20 - 
1.19 - 
0.96 - 
1.19 - 
1.12 - 
1.25 - 
1.36 - 
1.32 - 
1.25 - 
1.20 - 
1.26 - 
1.08 - 

1.70 
pCilg 
95% 

21.8% IN) 
t-Test (NJ 

16 
1.21 
1.25 

Pass 

Pass 

- -  

1.36 - - 

Radium-228 
1.15 J 
1.17 J 
1.09 J 
1.24 J 
1.37 J 
1.23 J 
1.27 J 
0.89 J 
1.20 J 

1.25 J 
1.35 J 
1.35 J 
1.25 J 
1.20 J 
1.30 J 
1.15 J 

1.29 - 

1 .80 
pCilg 
95% 

5.1% (N) 
t-Test (N) 

16 
1.22 
1.27 

Pass 
1.37 J 
Pass 

_ _  

RADIONUCLI 
Thorium-228 

1.14 J 
1.17 J 
1.07 J 
1.21 J 
1.35 J 
1.22 J 
1.24 J 
0.86 J 
1.18 J 

1.24 J 
1.31 J 
1.37 J 
1.22 J 
1.20 J 
1.28 J 
1.12 J 

1.27 - 

1.70 
pCilg 
95% 

6.4% (N) 
t-Test (N) 

16 
1.20 
1.26 

Pass 
1.37 J 
Pass 

- -  

ES 
Thorium-232 

1.16 J 
1.17 J 
1.09 J 
1.24 J 
1.37 J 
1.23 J 
1.27 J 
0.89 J 
1.20 J 

1.25 J 
1.35 J 
1.35 J 
1.25 J 
1.20 J 
1.30 J 
1.15 J 

1.29 - 

1.50 
pCilg 
95% 

5.1% (N) 
t-Test (N) 

16 
1.22 
1.27 

Pass 
1.37 J 
Pass 

- -  

Uranium, Total 
11.20 - 
12.10 - 
8.87 - 
11.70 - 
12.20 - 
14.60 - 
15.40 - 
6.97 - 
12.70 - 
12.20 - 
17.30 - 
13.10 - 
15.10 - 
11.70 - 
12.90 - 
16.30 - 
11.60 - 

82.00 

95% 
64.5% (N) 
t-Test (N) 

16 
12.73 
13.89 

Pass 

Pass 

- -  

17.30 - 

- 
METALS 
Arsenic 

2.70 NV 
.3.30 NV 
3.50 NV 
4.00 NV 
4.60 NV 
4.60 NV 
4.00 NV 
4.90 NV 
4.60 NV 
5.20 NV 
4.80 NV 
4.20 NV 
4.80 NV 
4.30 NV 
5.80 NV 
5.60 NV 
4.10 NV 

12.00 
mglkg 
90% ' 

95.8% IN) 
t-Test (N) 

4.40 
4.67 

16 . 

- -  
Pass 

5.80 NV - -  

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: " <MDC value> UJ" 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (NI and the log'-transformed data (LNI to test for lognormality. 
MDC Corrected 

Definition of Qualifiers 
"J" = estimated result 

'UJ" = not detected, estimated 
'U' = not detected 
' - ' = no data qualifier 
'NV' = not validated 

"UNV' = not detected, not valida 



'lable A-11 CU AlPIl-SI-10 Summary Statistics 

a posteriori Sample 
Size calculation 

Station Number 
AlPII-S1-10-01 
A1 PII-S1-10-02 
A1 PII-SI -1 0-03 
A1 PII-SI -1 0-04 
A1 PII-SI -1 0-05 
A1 PII-S1-10-06 
A1 PII-S1-10-07 
A1 PII-SI -1 0-08 
AlPII-SI-10-09 
A1PII-S1-10-10 
AlPII-SI-10-104 
A1 PII-'31-10-11 
A1 PII-S1-10-12 
A1 PII-S1-10-13 
A1 PII-S1-10-14 
AlPII-S1-10-15 
AlPII-S1-10-16 

FRL 
Units 
Conf. Level 
W-statistic Prob. 1 
Test Procedure 
Sample Size 
Est. Mean' 
UCL 
Prob. 
Pass I Fail 
Max Result 
2x Rule PIF 

2 2 3 .  2 2 '  
Pass Pass Pass Pass Pass I 

Area 1 Phase II Certification Statistics 

Radium-226 
1.16 - 
1.11 - 
1.10 - 
1.14 - 
1.16 - 
1.18 - 
1.03 - 
1.08 - 
1.15 - 
1.10 - 
1.11 - 
1.13 - 
1.22 - 
1.06 - 
1.15 - 
1.22 - 
1.22 - 

1.70 
pCilg 
95% 

63.8% IN) 
t-Test (N) 

1 6  
1.14 
1.16 

Pass 
1.22 - 
Pass 

- -  

Radium-228 
1.11 - 
1.03 - 
1.16 - 
1.04 - 
1.05 - 
1.13 - 
0.79 - 
1.10 - 
1.09 - 
0.91 - 
1.16 - 
1.13 - 

. 1.00 - 
0.83 - 
1.04 - 
1.04 - 
1.19 * 

1.80 
pCilg 
95% 

1.2% (N) 
WiIcoxon 

16  
1.07 *'. 

0.024% 
Pass 

1.19 - 
Pass 

_ _  

PADlONUCtl 
Thorium-228 

1.15 - 
1.07 - 
1.28 - 
1.07 - 
1.14 - 
1.15 - 
0.78 - 
1.18 - 
1.16 - 
0.91 - 
1.21 - 
1.16 - 
1.04 - 
0.83 - 
1.09 - 
1.11 - 
1.30 - 

1.70 
pCilg 
95% 

2.9% (N) 
Wilcoxon 

1 6  
1.15 *' 

0.024% 
Pass 

1.30 - 
Pass 

_ -  

IS 
Thorium-232 

1.11 - 
1.03 - 
1.18 - 
1.04 - 
1.05 - 
1.13 - 
0.79 - 
1.10 - 
1.09 - 
0.91 - 
1.16 - 
1.13 - 
1.00 - 
0.83 - 
1.04 - 
1.04 - 
1.19 - 

1.50 
pCilg 
95% 

1.2% (N) 
Wilcoxon 

16 
1.07 *' 

0.024% 
Pass 

1.19 - 
Pass 

- _  

Uranium, Tote1 
8.13 J 
6.84 J 
4.88 J 
6.54 J 
5.25 J 
8.60 J 
11.76 J 
5.50 J 
9.48 J 

11.81 J 
6.64 J 
5.80 J 
7.98 J 
9.13 J 
4.82 J 
9.26 J 
7.06 J 

82.00 
uele 
95% 

47.7% (LN) 
t-Tast ILN) 

1 6  
7.69 
8.85 

Pass 
11.81 J 

Pass 

- -  

METALS 
Arsenic 

5.50 NV 
4.20 NV 
5.10 NV 
4.70 NV 
8.40 NII; 
5.40 NV 
4.20 NV 
4.40 NV 
6.00 NV 
5.00 NV 
5.00 NV 
4.30 NV 
4.90 NV 
4.40 NV 
6.00 NV 
4.70 NV 
5.40 NV 

12.00 
mglka 
90% 

2.6% (LN) 
Median 

16  
4.95 *' 

5.40 

Pass 
8.40 NV 

- -  

- -  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not valida 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormel: Est. Mean: Non-Parametric: Median) 
Results reported below the MDC were corrected to: "<MDC value> UJ" c, 0 *. - The median (Est. Mean) for these parameters is the average of the 8th and 9th ranked sample results. 

Radium-228: The two values are "1.053 -" (..-05) and "1.092 -" (..-09). 
Thorium-228: The two values are "1.141 J" (..-051 and "1.149 J" (..-01). 
Thorium-232: The two values are "1.053 -" (..-OW and "1.092 -" (..-09). 
Arsenic: The two  values are "4.9 NV" (..-12) and "5.0 NV" (..-lO/..-lO-D). 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption, 

The test is performed on the raw data (untransformed) data (N) and the log-transformad data (LN) to test for lognormality. 

Q) 
4 

MDC Corrected 



Table A-12 CU AlPII-S1-11 Suinmary Statistics 

a posteriori Sample 3 3 3 3 2 2 
Size calculation Pass Pass Pass Pass Pass Pass , 

Area 1 Phase II Certlflcation Statistics 

;tation Number 
LlPII-SI-11-01 
i1 PII-SI -1 1-02 
i 1 PII-S 1 -1 1-03 
il PII-S1-11-04 
i1PII-S1-11-05 
rlPII-S1-11-06 
rlPI1-SI-11-07 
r l  PII-S 1-1 1-08 
r l  PII-s1-11-09 
rlPII-S1-11-10 
r l  PII-s1-11-1 1 
LlPII-S1-11-11-D 
r 1 PII-s1-11-12 
r l  PII-SI -1 1-1 3 
rlPII-S1-1 1-14 
LlPII-S1-11-15 
LlPII-S1-11-16 

RL 
hits 
:onf. Level 
V-statistic Prob. # 
est Procedure 
ample Size 
st. Mean. 
ICL 
rob. 
ass I Fail 
lax Result 
x Rule PIF 

-. . 
RADlONUCLl 
Thorium-228 Radium-226 

1.29 - 
1.51 - 
1.38 - 
1.25 - 

1.30 UJ 
1.16 - 
1.20 - 

. 1.30 - 
1.24 - 
1.25 - 
1.23 - 
1.20 - 
0.58 - 
1.26 - 
1.39 - 
1.24 - 
1.29 - 

Radium-228 
1.22 J 
1.42 J 
1.31 .J 
1.23 J 

2.20 UJ 
1.10 J 
1.18 J 
1.19 J 
1.22 J 
1.11 J 
1.43 J 
1.19 J 

0.39 UJ 
1.26 J 
1.09 J 
1.17 J 
1.19 J 

I 

1.70 I 1.80 
pCilg 

0.0% (N) 
Median 

16 
1.25 
1.29 

Pass 

Pass 

95%' 

_ -  

1.51 - 

pCilg 
95% 

0.0% (N) 
Median 

16 
1.19 
1.23 

Pass 
. 2.20 UJ 

Pass 

1.24 J .  
1.42 J 
1.32 J 
1.24 J 
1.30 J 
1.12 J 
1.20 J 
1.20 J 
1.25 J 
1.12 J 
1.24 J 
1.20 J 

0.31 UJ 
1.28 J 
1.09 J 
1.18 J 
1.18 J 

1.70 
pCilg 
95% 

0.0% (N) 
Median 

16 
1.20 
1.24 

Pass 
1.42 J 
Pass 

_ _  

is 
Thorium-232 

1.22 J 
1.42 J 
1.31 J 
1.23 J 

2.20 UJ 
1.10 J 
1.18 J 
1.19 J 
1.22' J ' 
1.11 J 
1.43 J 
1.19 J 

0.39 UJ 
1.26 J 
1.09 J 
1.17 J 
1.19 J 

1.50 
pCilg 
95% 

0.0% (N) 
Median 

16 
1.19 
1.23 
-. 

Pass 
2.20 UJ 

Pass 

Uranium, Total 
11.00 J 
15.10 J 
10.50 J 
13.90 J 
5.67 J 
11.30 J 
5.25 J 
10.80 J 
13.50 J 
7.30 J 
5.09 J 
10.40 J 
4.20 UJ 
12.20 J 
7.53 J 
14.30 J 
15.30 J 

82.00 
UQIQ 
95% 

31.9% (N) 
t-Test (N) 

16 
10.38 
12.08 . _ _  
Pass 

15.30 J 
Pass 

b- . m 
METALS 
Arsenic 
5.70 UJ 
6.60 UJ 
5.50 UJ 
4.50 UJ 
6.50 UJ 
2.90 UJ . 
5.00 UJ 
3.10 UJ 
3.80 UJ 
3.80 UJ 
5.70 UJ 
3.80 UJ 
3.50 UJ 
4.30 UJ 
6.50 UJ , 

4.10 UJ 
3.30 UJ 

. 12.00 
. mQlk9 

90% 
not tested 
Proportions 

16 
2.20 

0.009% 
Pass 

6.60 UJ 

- -  

- -  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
'U" = not detected 

" - " = no data qualifier 
"NV" = not validated 



itation Number 
41PII-s1-12-01 
4 1  PII-s1-12-02 
41 PII-SI-12-03 
41PII-S1-12-04 
41 PII-SI -1 2-05 
41 PII-S1-12-06 
41PII-S1-12-07 
4 1 PII-S1-12-08 
41 PII-s1-12-09 
41PII-s1-12-10 
41PII-s1-12-11 
4 1 PII-s 1 -1 2-1 2 
41PII-S1-12-12-D 

RL 
Inits 
:onf. Level 
V-statistic Prob. # 
'est Procedure 
#ample Size 
st.  Mean. 
ICL 
rob. 
ass I Fail 
lax Result 
x Rule PIF 

1 

Table A-13 CU AlPII-S1-12 Summary Statistics 

Radium-22f 
1.63 - 
1.44 - 
1.42 - 
1.30 - 
1.13 - 
1.12 - 
1.19 - 
1.19 - 
1.23 - 
1.19 - 
1.20 - 
1.17 - 
1.17 - 

1.70 
pCilg 
95% 

3.1% (LN) 
Wilcoxon 

12 
1.20 

0.126% 
Pass 

Pass 

_ -  

1.63 - 

Radium-22t 
1.38 J 
1.31 J 
1.00 J 
1.19 J 
1.08 J 
1.01 J 
1.09 J 
1.07 J 
1.13 J 
0.99 J 
0.99 J 
0.91 J 

. 1.02 J 

1.80 
pCilg 
95% 

4.99% (LN) 
Wilcoxon 

12 
1.08 

0.126% 
Pass . 

1.38 J 
Pass 

- _  

- 

Area 1 Phase I1 Certification Stetistics 

RADIONUCLI 
Thorium-228 

1.51 J 
1.43 J 
1.03 J 
1.33 J 
1.10 J 
1.04 J 
1.15 J 
1.10 J 
1.15 J 
1.02 J 
1.03 J 
0.91 J 
1.12 J 

1.70 
pCilg 
95% 

3.0% (LN) 
Wilcoxon 

12 
1.1 1 

0.1 26% 
Pass 

1.51 J 
Pass 

- -  

ES 
Thorium-232 

1.38 J 
1.31 J ,  
1.00 J 
1.19 J 
1.08 J 
1.01 J 

1.07 J 
1.13 J 
0.99 J 
0.99 J 
0.91 J 
1.02 J 

1.09 J .  

1.50 
pCilg 
95% 

4.99% (LN) 
Wilcoxon 

12 
1.08 

0.126% 
Pass 

1.38 J 
Pass 

- -  

- 

Uranium, Tota 
8.79 J 
6.06 J 
6.70 J 
4.31 J 
5.99 J 
5.96 J 
3.77 J 
8.44 J 
6.25 J 
7.54 J 
4.01 J 
7.99 J 
4.26 J 

82.00 
uglg 
95% 

46.7% (N) 
t-Test (N) 

12 
6.32 
7.19 

- -  
Pass 

8.79 J 
Pass 

c a 

METALS 
' Arsenic 
3.70 NV 
4.70 NV 
4.80 NV 
3.40 NV 
2.60 NV 
3.90 NV 
2.70 NV 
2.80 NV 
4.00 NV 
3.10 NV 
2.30 NV 
3.50 NV 
4.13 NV 

12.00 
WIkQ 
90% 

68.6% (LN) 
t-Test (LN) 

12 
3.52 
3.90 

Pass 
4.80 NV 

- -  

- -  

a posteriori Sample 2 3 3 2 1 
Size calculation Pass Pass Pass Pass Pass I 

Definition of Qualifiers 
"J" = estimated result . 

"UJ" = not detected, estimated 
"U' = not detected 

" - " = no data qualifier 
"NV" = not validated 

'UNV" = not detected, not valid 

$-- 4 Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: " <MDC value> UJ" 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data ILN) to test for lognormality. 
MDC Corrected 



Table A-14 .CU AlPII-Sl-13~Surnrnary Statistics 

Area 1 Phase I1 Certlflcatlon Statlstlcs 

I 

a posteriori Sample 2 2 2 2 2 2 
Size calculation Pass Pass Pass Pass Pass Pass I 

Station Number 
A 1 PII-S 1-1 3-01 
A1 PII-S 1-1 3-01 -D 
A 1 PII-S 1 -1 3-02 
AlPII-S1-13-03 
AlPII-S1-13-04 
A1 PII-SI-13-05 
A1 PII-S1-13-06 
A 1 PII-S 1-1 3-07 
A 1 PII-S1-13-08 
AlPII-S1-13-09 
A1 PII-S1-13-10 
AlPII-S1-13-1 1 

Radium-226 
1.27 J 
1.09 J 

' 1.26 J 
1.18 J 
1.48 J 
1.20 J 
1.14 J 
1.28 J 
1.21 J 
1.31 J 
1.24 J 
1.13 J 

Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean. 
UCL 
Prob. 
Pass I Fail 
Max Result 
2x Rule PIF 

pCilg 
95% 

38.2% (LN) 
t-Test (LN) 

12 
1.25 
1.30 

Pass 
1.48 J 
Pass 

- -  

Radium-228 
'1.03 J 
0.84 J 
1.19 J 
1.05 J 
1.15 J 
1.04 J 
1.07 J 
1.11 J 
1.18 J 
1.21 J 
1.09 J 
0.85 J 
1.23 J 

1 .80 
pCi1g 
95% 

17.8% (N) 
t-Test (N) 

12 
1.10 
1.16 

Pass 
1.23 J 
Pass 

- -  

MDlONUCLlI 
rhorium-228 

1.03 J 
0.85 J 
1.26 J 
1.06 J 
1.16 J 
1.04 J 
1.12 J 
1.16 J 
1.27 J 
1.27 J 
1.14 J 
0.85 J 
1.31 J 

1.70 
pCi/g 
95% 

38.5% (N) 
t-Test (N) 

12 
1.14 
1.21 

Pass 
1.31 J 
Pass 

- -  

is 
Thorium-232 

1.03 J 
0.84 J 
1.19 J 
1.05 J 
1.15 J 
1.04 J 
1.07 J 
1.11 J 
1.18 J 
1.21 J 
1.09 J 
0.85 J 
1.23 J 

1.50 
pCi1g 
95% 

17.8% (N) 
t-Test (N) 

12 
1.10 
1.16 

Pass 
1.23 J 
Pass 

- -  

Uranium, Total 
8.84 J 
5.49 J 
3.36 J 
8.19 J 
3.74 J 
5.87 J 
8.01 J 
6.51 J 
4.18 J 
9.11 J 
9.69 J 
9.53 J 
4.38 J 

82.00 
uels 
95% 

12.6% (N) 
t-Test (N) 

12 
6.78 
8.03 

Pass 
9.69 J 
Pass 

_ -  

METALS 
Arsenic 

3.80 NV 
4.18 NV 
3.90 NV 
4.30 NV 
7.10 NV 
4.80 NV 
3.90 NV 
3.90 NV 
3.10 NV 
4.80 NV 
4.44 NV 
5.68 NV 
4.10 NV 

12.00 
m9lh.I 
90% 

28.0% (LN) 
t-Test (LN) 

12 
4.52 
4.93 

Pass 
7.10 NV 

_ -  

- -  

Definition of Qualifiers 
' "J" = estimated result I 
'UJ' = not detected, estimated 

"U' = not detected 
" - " = no data qualifier 
"NV" = not validated 

'UNV" = not detected, not valid 



c 
C a 

. Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" .= not detected 

" - 1  = no data qualifier 

_"UNV" = not detected, not valida- 
"NV" = not validated . 

41 PII-S1-14-02-0 
\1 PII-s1-14-02 
41 PII-S1-14-03 
4 1 PII-S 1 - 1 4-04 
41 PII-S1-14-05 
41 PII-S1 i14-06 
41PlI-SI-14-07 
41 PII-S1-14-08 
41 PII-S1-14-09 
41 PII-s 1-1 4-1 0 
4lPII-Sl-14-11 
41 PII-s1-14-12 

posteriori Sample 2 2 2 2 2 2 I Pass Pass Pass Pass Pass Pass 

'RL 
hits 
:onf. Level 
V-statistic Prob. # 
'est Procedure 
;ample Size 
st. Mean. 
ICL 
'rob. 
'ass / Fail 
lax Result 
x Rule P/F 

Table A-15 CU AlPII-S1-14 Summary Statistics 

Area 1 Phas'e II Certiflcatlon Statistics 

Radium-226 
1.25 - 
1.23 - 
1.33 - 
1.20 - 
1.31 - 
1.27 - 
1.19 - 
1.29 - 
1.25 - 
1.31 - '  

1.33 - 
1.23 - 
1.34 - 

1.70 
pCi/g 
95% 

45.7% (N) 
t-Test (N) 

12 
1.28 
1.30 

Pass 

Pass 

- -  

1.34 - 

Radium-221 
1.02 - 
1.01 - 
1.07 - 
1.09 - 
1.20 - 
1.01 - 
0.81 - 
1.18 - 
1.00 - 
1.08 - 
1.14 - 
1.01 - 
1.12 - 

1.80 
pCi/g 
95% 

18.2% (N) 
t-Test IN) 

12 
1.06 
1.12 

Pass 
1.20 - 
Pass 

- -  

RADIONUCLI 
Thorium-228 

1.06 J 
1.04 J 
1.11 J 
1.15 J 
1.31 J 
1.01 J 
0.81 J 
1.29 J 
0.99 J 
1.11 J 
1.21 J 
1.03 J 
1.19 J 

1.70 
pCilg 
95% 

78.6% (N) 
t-Test IN) 

12 
1.11 
1.18 

' Pass 
1.31 J 
Pass 

_ -  

ES 
Thorium-232 

1.02 - 
1.01 - 
1.07 - 
1.09 - 
1.20 - 
1.01 - 
0.81 - 
1.18 - 
1.00 - 
1.08 - 
1.14 - 
1.01 - 
1.12 - 

1.50 
pCilg 
95% 

17.9% (N) 
t-Test (N) 

12 
1.06 
1.12 

Pass 
1.20 - 

' Pass 

- -  

Uranium, Total 
9.37 J 
3.91 J 
3.06 J 
5.19 J 
3.83 J 
6.45 J 
7.10 J 
4.47 J 
6.37 J 
7.60 J 
4.16 J 
8.33 J 
5.38 J 

82.00 
uela 
95% 

57.7% (LNI 
t-Test (LN) 

12 
6.04 
7.21 

Pass 
9.37 J 

Pass 

- 
M€fALS 
Arsenic 

6.10 NV 
5.20 NV 
4.80 NV 
5.90 NV 
9.20 NV 
4.80 NV 
6.70 NV 
8.00 NV 
9.80 NV 
6.00 NV 

0.14 UNV 
6.20 NV 
6.50 NV 

12.00 
molko 
90% 

6.9% (N) 
t-Test (N) 

12 
6.21 
7.17 

Pass 
9.80 NV 

- _  

- -  



Table A-16 CU AlPII-S1-15 Summary Statistics 

...'.,' . 

.. - 
4 :  , .  

.. .. 8 
-. Q 

.. :' 

AlPII-S1-15-02 
A 1 PII-S 1 - 15-03 
AlPII-S1-15-03-0 
AlPII-S1-15-04 
AlPII-S1-15-05 . 
A1 PII-S1-15-06 
AlPII-S1-15-07 

1 PII-S1-15-08 
1 PII-S1-15-09 
1 PII-S1-15-10 
1PII-s1-15-11 

FRL 
Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean* 

Prob. 
Pass I Fail 
Max Result 
2x Rule PIF 

UCL 

- 

Radium-226 
1.21 J 
1,35 J 
1.44 J 
1.23 J 
1.29 J 
1.17 J 
1.21 J 
1.20 J 
1.16 J 
1.22 J 
1.27 J 
1.23 J 
1.35 J 

1.70 
pCilg 
95% 

31.3% (LN) 
t-Test (LNI 

12 
1.26 
1.30 

Pass 
1.44 J 
Pass 

- -  

Radium-228 
1.00 J 
1.23 J 
1.41 J 
1.05 J 
1.20 J 
0.98 J 
1.03 J 
1.10 J 
1.07 J 
1.07 J 
1.13 J 
1.03 J 
1.04 J 

1.80 
pCilg 
95% 

11.8% (LNI 
t-Test (LN) 

12 
1.1 1 
1.17 

Pass 
1.41 J 
Pass 

- -  

- 

Area 1 Phase II Certification Statlsdcs 

SADlONUCLl 
Thorium-228 
' 1.07 J 

1.23 J 
1.39 J 

. 1.11 J 
1.30 J 
1-00 J 
1.10 J 
1.10 J 
1.07 J 
1.10 J 
1.15 J 
1.03 J 
1.07 J 

1.70 
pCilg 
95% 

10.0% (LN) 
t-Test (LNI 

12 
1.13 
1.19 

Pass 
1.39 J 
Pass 

- -  

iS 
Thorium-232 

1.00 J 
1.23 J 
1.41 J '  

1.20 J 
0.98 J 
1.03 J , 

1.10 J 
1.07 J 
1.07 J 
1.13 J 
1.03 J 
1.04 J 

' 1.05 J 

1.50 
pCilg 
95% 

11.8% (LN) 
t-Test (LN) 

12 
1.1 1 
1.17 

Pass 
1.41 J 
Pass 

- -  

Uranium, Total 
4.96 J 
5.34 J 
8.79 J 

,8.07 J 
4.08 J 
7.51 J 
9.66 J 
4.10 J 
4.64 J 
6.84 J 
3.76 J 
7.06 J 
6.82 J 

82.00 
usle 
95% 

49.0% (LN) 
t-Test (LN) 

12 
6.16 
7.42 

Pass 
9.66 J 
Pass 

_ -  

METALS 
. Arsenic 
5.79 NV 
3.47 NV 
5.31 NV 
4.75 NV 
3.43 NV 
3.66 NV 
4.81 NV 
3.17 NV 
3.42 NV 
4.88 NV 
5.01 NV 
4.49 NV 
5.57 NV 

12.00 
mglkg 
90% 

16.8% (N) 
t-Test IN) 

12 
4.42 
4.79 

Pass 
- -  

5.79 NV . 
- -  

Definition of Qualifiers 
"J" = estimated result 

'UJ" = not detected, estimated 
"U" = not detected 

". - " = no data qualifier 
"NV' = not validated 

"UNV" = not detected, not valid 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: " < MDC value > UJ" 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformedl data (N) and the log-transformed data (LNI to test for lognormality. 
MDC Corrected 



Station Number I- 
A1 PII-S 1 -1 6-02 
AlPII-S1-16-03 
A1 PII-S1-16-04 
A1 PII-S1-16-04-0 

A1 PII-S 1-1 6-07 

AlPII-S1-16-09 
AlPII-S -16-10 
AlPII-S -16-1 1 
AlPII-S -16-12 

FRL 
Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean* 
UCL 
Prob. 
Pass I Fail 
Max Result 
2x Rule P/F . 

Radium-22( 
1.10 J 
0.88 J 
1.20 J 
1.30 J 
1.10 J 
1.10 J 
1.20 J 
1.20 J 
1.30 J 
1.20 J 
1.10 J 
1.20 J 
1.30 J 

1.70 
pCilg 
95% 

2.3% (N) 
Wilcoxon 

12 
1.20 

0.1 08% 
Pass 

1.30 J 
Pass 

- -  

Radium-228 
1.10 J 
0.70 J 
1.10 J 
1.10 J 
0.84 J 
0.99 J 
1.10 J 
0.95 J 
1.10 J 
1.10 J 
1.00 J 
1.10 J 
1.10 J 

1.80 
pCi/g 
95% 

0.0% (NI 
Median 

12 
1.10 
1.10 

Pass 
1.10 J 
Pass 

- -  

c 

Table A-17 CU AlPII-S1-16 Summary Statistics 

Area 1 Phase II Certlficatlon Stadistics 

0.73 J 
1.10 J 
1.20 J 
0.84 J 
1.00 J 
1.10 J 
0.98 J 

. 1.10 J 
1.20 J 
1.10 J 
1.20 J 
1.10 J 

1.70 
pCi/g 
95% 

0.3% (N) 
Wilcoxon 

12 
1.10 

0.1 10% 
Pass 

1.20 J 
Pass 

- -  

3 
Thorium-232 

1.10 J 
0.70 J 
1.10 J 

. 1.12 J 
0.84 J 
1.00 J 
1.10 J 
0.95 J 
1.12 J 
1.10 J 
1.04 J 
1.10 J 
1.10 J 

1.50 
pCilg 
95% 

0.0% (N) 
Median 

12 
1.10 
1.10 

Pass 
1.12 J 
Pass 

- -  

Uranium, Total 
2.86 J 
4.00 J 
7.90 J 
4.70 J 
5.50 J 
5.90 J 
7.30 J 
6.80 J 
3.30 J 
7.90 J 
8.50 J 
4.00 J 
7.10 J 

82.00 
UQlQ 
95% 

28.1% (N) 
t-Test (N) 

12 
5.92 
6.94 

Pass 
8.50 J 
Pass 

- -  

METALS 
Arsenic 

2.87 NV 
4.05 NV 
4.31 NV 
4.18 NV 
2.93 NV 
3.47 NV 
6.96 NV 
3.70 NV 
4.02 NV 
2.83 NV 
3.01 NV 
4.66 NV 
4.84 NV 

12.00 
mglkg 
90% 

41.7% (LN) 
t-Test (LN) 

12 
4.08 
4.54 

Pass 
6.96 NV 

_ -  

- -  

- I  

. Definition of Qualifiers 
"J" = estimated result , 

"UJ" = not detected, estimated 
"U" = not detected 
' - ' = no data qualifier 
'NV" = not validated 

A v 
Q 
0 
0 
Q 
4 Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LoQNormal: Est. Mean; Non-Parametric: Median) 

Results reported below the MDC were corrected to: " <MDC value> UJ" 
The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 

. 

MDC Correct! d 



itation Number 
4 1  PII-s1-17-01 

a posteriori Sample 2 
Size calculation Pass 

41 PII-s1-17-02 
41 PII-S1-17-03 
41 PII-S1-17-04 
4 1  PII-S1-17-05 
41 PII-S1-17-05-D 
41 mi-si -1 7-06 
41PII-S1-17-07 
41PII-SI-17-08 
4 1 PII-s 1-1 7-09 
4 1 PII-s 1-1 7-1 0 
41PII-s1-17-11 
4 1 PII-s 1-1 7-1 2 

2 2 2 2 . I  
Pass Pass Pass Pass Pass 

RL 
Inits 
:onf. Level 
V-statistic Prob. # 
'est Procedure 
,ample Size 
st. Mean. 
ICL 
'rob. 
'ass I Fail 
flax Result 
x Rule PIF 

Table A-18 CU AlPII-S1-17 Summary Statistics 

Area 1 Phase I1 CertHlcatlon Statlstlcs 

Radium-226 
1.02 - ' 

0.93 - .  
1.05 - . 

1.00 - 
1.12 - 
0.95 - 
1.04 - 
1.16 - 
1.16 - 
1.13 - 
1.14 - 
1.16 - 
1.21 - 

1..70 
pCilg 
95% 

36.2% (N) 
t-Test (N) 

12 
1.09 
1.14 

Pass 
1.21 - 
Pass 

- -  

Radium-228 
1.11 - 
1.03 - 
1.01 - 
1.03 - 
0.97 - 
0.82 - 
0.92 - 
1.12 - 
1.07 - 
1.02 - 
1.07 - 
1.09 - 
1.15 - 

1.80 
pCilg 
95% 

93.1% (N) 
t-Test (N) 

12 
1.05 
1.08 

Pass 

Pass 

- -  

1.15 - 

SADIONUCLI 
Thorium-228 

1.07 - 
0.96 - 
0.99 - 
1.02 - 
0.95 - 
0.81 - 
0.92 - 
1.13 - 
1.06 - 
1.02 - 
1.09 - 
1.09 - 
1.13 - 

. 1.70 
pCilg 
95% 

64.3% (N) 
t-Test (N) 

12 
1.04 
1.07 

Pass 

Pass 

- -  

1.13 - 

3 
Thorium-232 

1.11 - 
1.03 - 
1.01 - 
1.03 - 
0.97 - 
0.82 - 
0.92 - 
1.12 - 

' 1.07 - 
1.02 - 
1.07 - 
1.09 - 
1.15 - 

1.50 
pCilg 
95% 

93.1% (N) 
t-Test (N) 

12 
1.05 
1.08 

Pass 

Pass 

- -  

1.15 - 

Uranium, Total 
8.51 - 
7.93 - 
8.52 - 
7.04 - 
9.68 - 
7.11 - 
8.88 - 
10.40 - 
9.16 - 
9.73 - 
9.36 - 
9.33 - 
10.40 - 

82.00 
uele ' 

95% 
68.5% (N) 
t-Test (N) 

12 
9.08 
9.59 

Pass 

Pass 

- -  

10.40 - 

METALS 
Arsenic 

3.19 NV 
3.08 NV 
3.27 NV 
4.88 NV 
4.29 NV 
5.22 NV 
2.34 NV 
3.90 NV 
4.30 NV 
3.80 NV 
4.50 NV 
5.90 NV 
4.10 NV 

12.00 
mglkg 
90% 

99.6% (N) 
t-Test (NI 

12 . 

4.04 
4.43 

Pass 
5.90 NV 

- -  

- -  

Definition of Qualifiers 
'J' = estimated result 

'UJ' = not detected, estimated 
"U" = not detected 

" - ' = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not valid 

. %  



Station Number 
41PII-S1-18-01 
41 PII-S1-18-02 
41 PII-S1-18-O3 
91 PII-S1-18-04 
91 PII-S1-18-05 
41 PII-S 1 -1 8-06 
41 PII-S1-18-06-0 
41  PII-S1-18-07 
41 PII-S1-18-08 
41 PII-S1-18-09 
4 1 PII-S 1-1 8-1 0 
41 PII-S1-18-11 
41PII-S1-18-12 
4 1 PII-SI -1 8-1 3 
4 1  PII-s1-18-14 
4 1  PII-s1-18-15 
4 1  PII-S1-18-16 

:RL 
Jnits 
:onf. Level 
V-statistic .Prob. # 
-est Procedure 
;ample Size 
ist. Mean' 
ICL 
'rob. 
'ass I Fail 
nax Result 
!x Rule PIF 

Radium-22t 
1.43 - 
1.02 - 
1.30 - 
1.14 - 
1.19 R 
1.13 - 
1.14 - 
1.09 - 
1.08 - 
1.16 - 
1.06 - 
1.18 - 
1.13 - 
1.22 - 
1.16 - 
0.97 - 
1.16 - 

1.70 
pCi/g 
95% 

-9.7% (LN] 
t-Test (LNI 

15 
1.15 
1.20 

Pass 

Pass 

- -  

1.43 - 

Radium-228 
1.13 - 
1.08 - 
1.19 - 
1.09 - 
1.21 R 
1.10 - 
1.11 - 
1.14 - 
1.07 - 
1.15 - 
1.04 - 
1.09 - 
1.07 - 
1.13 - 
1-09 - 
0.99 - 
1.20 - 

1.80 
pCilg 
95% 

81.2% (N) 
t-Test (Nl 

15 
1.10 
1.13 

Pass 
1.20 - 
Pass 

- -  

Table A-19 CU AlPII-S1-18 Summary Statistics 

Area 1 Phase II Certiflcatlon Statlstics 

w 

RADIONUCLI 
Thorium92f 

1.11 - 
1.04 - 
1.17 - 
1.07 - 
1.16 R 
1.06 - 
1.11 - 
1.09 - 
1.04 - 
1.14 - 
1.01 - 
1.06 - 
1.04 - 
1.09 - 
1.05 - 
0.96 - 
1.19 - 

1.70 
pCilg 
95% 

90.9% (Nl 
t-Test (Nl 

15 
1.08 
1.11 

Pass 
1.19 - 
Pass 

- -  

ES 
Thorium-232 I Uranium, Tota 

1.13 - I 12.00 - ' 

1.08 - 
1.19 - 
1.09 - 
1.21 R 
1.10 - 
1.11 - 
1.14 - 
1.07 - 
1.15 - 
1.04 - 
1.09 - 
1.07 - 
1.13 - 
1.09 - 
0.99 - 
1.20 - 

17.70 - 
19.00 - 
14.30 - 
15.30 R 
15.90. - 
18.40 - 
13.80 - 
13.10 - 
18.60 - 
15.50 - 
14.10 - 
15.80 - 
22.10 - 
17.40 - 
5.36 - 
18.70 - 

I 

1.50 I 82.00 
pCilg ue/g 
95% 95% 

81.2% (Nl 18.8% IN) 
t-Test (Nl t-Test (Nl 

15 15 
15;72 1-10 

1.13 17.52 
- -  - _  

+?-/+%- 
Pass I Pass 

METALS 
Arsenic I lead 

6.30 NV I 33.30 NV 
6.70 NV 
5.50 NV 
4.40 NV 
6.60 NV 
4.90 NV 
5.10 NV 
4.90 NV 
3.40 NV 
4.00 NV 
3.50 NV 
3.60 NV 
4.90 NV 
6.70 NV 
5.10 NV 
3.20 NV 
7.00 NV 

27.50 NV 
20.00 NV 
16.90 NV 
21.50 NV 
30.60 NV 
33.40 NV 
19.50 NV 
16.50 NV 
18.10 NV 
17.90 NV 
17.50 NV 
21.70 NV 
23.40 NV 
.18.40 NV 
12.50 NV 
18.20 NV 

400.00 12.00. 
m g l b  mg/kg 
90% 90% 

18.9% (LNI 17.0% (LNI 
t-Test (LNI t-Test (LNI 

16 
21.03 
23.07 

16 . 
5.07 
5.58 

_ -  - _  
Pass I pass 

7.00 NV I 33;40 NV 
- -  I 

Definition of C! ualifiers 
"J" = estimal :d result 

"UJ" = not detectc id, estimated 
"U" = not ditected 

" - " = no dat;: qualifier 
"NV" = not 11 alidated 

"UNV" = not detec; ted, not valid 

0 
0 
0 
0 Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
4 Results reported below the MDC were corrected to: " <MDC value> UJ" 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformedl data (N) and the log-transformed data (LN) to test for lognormality. 
MDC Corrected 



A1PII:Sl-19-01 
A I  PII-SI-19-02 
AIPll-SI-19-03 
A1 PII-S 1-1 9-04 
A I  PII-SI -1 9-05 
A1 PII-S1-19-08 
A1 PII-SI-19-07-D 
A1 PII-SI-19-07 
A I  PII-SI-19-00 
A1 PII-SI -19-09 
A1 PII-S1-19-10 
AIPII-SI-19-1 I 
AI  Pll-S1-19-12 
A1 Pll-SI-19-13 
A1 PII-SI -1 9-14 
A1 PII-S1-I 9-1 5 ' 

A1 Pll-S1-19-16 

I- Max Result 

- 
a posteriori Sample 2 2 2 2 2 8 4 I Size calculation Pass Pass Pass Pass Pass Pass Pass - 

12x Rule P/F 

qadium-226 
1.12 - 
1.23 - 
1.17 - 
1.19 - 
1.15 - 

' 1.12 - 
1.06 - 
1.10 - 
1.10 - 
1.11 - 
1.20 - 
1.21 - 
1.27 - 
0.87 - 
1.07 - 
1.11 - 
1.09 - 

I .70 
pCi1g 
95% 

2.5% (N) 
Wilcoxon 

16 
1.12 

0.024% 
Pass 

Pass 

- -  

1.27 - 

Radium-228 
0.93 - 
1.15 - '  

1.08 - 
1.17 - 
1.00 - 
1.04 - 
1.08 - 
1.14 - 
1.01 - 
1.02 - 
1.04 - 
1.12 - 
1.09 - 
0.83 J 
0.87 J 
1.00 - 
1.01 - 

1.80 
pCilg 
95% 

46.9% (N) 
1-Test (N) 

16 
I .03 
1.07 

Pass 

Pass 

_ -  

1.17 - 

Table A-20 CU AlPII-S1-19 Summary Statistics 

Area 1 Phase II Certiflcatlon Statistics 

UADIONUCLI 
Thorium-228 

0.91 - 
1.10.- 
1.05 - 
1.13 - 
0.97 - 
1.02 - 
1.07 - 
1.12 - 
1.00 : 
1.03 - 
1.00 - 
1.09 - 
1.08 - 
0.81 - 
0.86 - 
0.98 - 
0.97 - 

1.70 
pCilg 

' 95% 
38.6% (N) 
1-Tes t (N) 

16 
I .01 
1.05 

Pass 

Pass 

- -  

3.13 - 

ES 
Thorium-232 

0.93 - 
1.15 - 
1.08 - 
1.17 - 
1.00 - 
1.04 - 
1.08 - 
1.14 - 
1.01 - 
1.02 - 
1.04 - 
1.12 - 
1.09 - 
0.83 - 
0.87 - 
1.00 - 
1.01 - 

I .50 
pCilg . 
95% 

46.9% (N) 
1-Test (N) 

16 
I .03 
1.07 

Pass 

Pass 

- -  

1.17. - 

Uranium, Total 
11.30 - 
31.80 - 
21.50 - 
1530 - 
13.10 - 
15.00 - 
18.50 - 
21.10 - 
14.50 - 
13.50 - 
9.77 - ' 

' 14.20 - 
10.60 - 
18.70 - 
6.94 - 
21.60 - 
18.10 - 

82.00 
ugh 
95% 

96.7% (LN) 
1-Test (LN) 

16 
. 16.14 
19.39 

Pass 

Pass 

- -  

31.80 - 

METALS 
Arsenic 

23.10 NV 
4.40 NV 
7.20 NV 
6.70 NV 
9.30 NV 
2.80 NV 
8.60 NV 
5.80 NV 
5.50 NV 
4.00 NV 
37.10 NV 
3.10 NV 
6.90 NV 
5.10 NV 
10.40 NV 
4.30 NV 
4.91 NV 

12.00 
mglkg 
90% 

7.8% (LN) 
1-Test (LN) 

16 
8.61 
1 I .56 

Pass 
- _  

37.10' NV 
_ -  

Lead 
27.60 NV 
21.50 NV 
18.60 NV 
23.10 NV 
22.90 NV 
22.30 NV 
34.90 NV 
74.30 NV 
23.10 .NV 
40.20 NV 

1152.00 NV 
14.80 NV 
24.90 NV 
6.70 NV 
20.50 NV 
23.40 NV 
54.10 NV 

400.00 
mglkg 
90% 

0.0% (LN) 
Median 

16 
23.10 
27.60 

Pass 
1152.00 NV 

- -  

- -  

Definltion of Qualifiers I 
"J" = estimated result 

"UJ" = not detected, estimated ' 

"U" = not detected 
" - " = no data qualifier 
"NV" = not validated J UNV' = not detected, not validated 

MDC Corrected 



Station Number 
AlPII-CD-01-01 
AlPII-CD-01-02 
A1 PII-CD-01-03 
A1 PII-CD-01-03-0 
AlPII-CD-01-04 
A1 PII-CD-01-06 
A1 PII-CD-01-06 
A1 PII-CD-01-07 
A1 PII-CD-01-08 
A1 PII-CD-01-09 
A 1 PII-CD-0 1 - 1 0 
AlPII-CD-01-11 
A 1 PII-CD-0 1 -1 2 
A1 PII-CD-01- 1 3 
AlPII-CD-01-14 
A1 PII-CD-01-16 
,1 PII-CD-01-16 

FRL 
Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean. 
UCL 
Prob. 
Pass I Fail 
Max Result 
2x Rule PIF 

. 

Table A-21 CU AlPII-S3-CD Summary Statistics 

1.99 - 
1.43 - 
1.44. - 
1.17 - 
0.77 - 
1.29 - 
1.29 - 
1.18- - 
1.16 - 
1.08 - 
1.22 - 

.1.37 - 
1.04 - 
1.20 - 
1.21 - 
1.34 - 

1.66 - 
1.22 - 
1.32 - 
1.23 - 
0.76 - 
1.36 - 
1.27 - 
1.17 - 
1.16 - 
1.36 - 
1.17 - 
1.32 - 
1.10 - 
1.18 - 
1.16 - 
1.22 - 

1.70 1.80 
pCilg pCilg 
96% 96% 

13.8% (LN) 18.3% (N) 
t-Test (LN) t-Test (N) 

16 16 
1.24 1.21 
1.36 1.30 

Pass Pass 

Pass Pass 

- _  _ -  

1.99 - 1.66 - 

Area 1 Phase II Certificatbn Statlstlce 

1.67 - 
1.21 - 
1.31 - 
1.18 - 
0.74. J 
1.31 - 
1.22 - 
1.16 - 
1.14 - 
1.33 - 
1.13 - 
1.30 - 
1.16 - 
1.14 - 
1.26 - 

1.06 J 

ADIONUCLIDES 
Thorium-228 Thorium-232 

0.98 J 0.90 - 
1.86 - 
1.22 - 
1.32 - 
1.23 - 
0.76 - 
1.36 - 
1.27 - 
1.17 - 
1.16 - 
1.36 - 
1.17 - 
1.32 - 
1.18 - 
1.16 - 
1.22 - 

i . io  - 

1.70 1.60 
PCil9 pCilg 
96% 95% ' 

26.7% (N) 18.3% (N) 
t-Test (N) t-Test (NI 

16 16 
1.19 ' 1.21 
1.26 1.30 

1.67 - 
Pass 

Uranium, Total 
6.70 UJ 
102.00 - 
8.30 UJ 
4.70 J 
10.90 - 
8.60 UJ 
22.00 - 
29.30 - 
28.20 - 
26.60 - 
61.20 - 
61.20 - 
16.90 - 
6.30 UJ 
8.13 - 
14.60 - 
40.70 - 

82.00 
uele 
96% 

69.2% (LN) 
t-Test (LN) 

16 
28.80 
63.68 

Pass 
102.00 - 

Pass 

- -  

- 
METALS 
Arsenic 

3.30 NV 
8.00 NV 
8.20 NV 
12.00 NV 
3.10 NV 
4.90 NV 
6.60 NV 
2.90 NV 
6.80 NV 
7.40 NV 
4.30 NV 
6.10 NV 
3.70 NV 
6.10 NV 
6.60 NV 
6.00 NV 
6.20 NV 

12.00 
mglkg 
90% 

84.4% (LN) 
't-Test (LN) 

16 
5.69 
6.56 

Pass 
12.00 NV 

- _  

_ -  

Definition of Qualifiers I 
"J" = estimated result I 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
'NV" = not validated 

"UNV" = not detected, not valida! , 

a posteriori Sample 4 2 3 6 5 2 Q) 

Q) 
Size calculation Pass Pass Pass Pass Pass Pass 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: "<MDC value> UJ" 
The maximum value of the two duplicates was used in ell statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The tast,is performed on the raw data (untrensformed) data (N) and the log-transformed data (LN) to test for lognormality. 
MDC Correctc: d 
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Station Number 
A1 Pll-S2-2A-01-01 
A1 Pll-S2-2A-01-01-I 
A1 Pll-S2-2A-01-02 
A1 PII-S2-PA-01-03 
A1 PlI-S2-2A-01-04 
A1 PII-S2-2A-01-05 
A1 Pll-S2-2A-01-06 
A1 Pll-S2-2A-01-07 
A1 Pll-S2-2A-01-08 
A1 PII-S2-2A-01-09 
A1 Pll-S2-2A-01-10 
A1 PlI-S2-2A-01-11 
A1 Pll-S2-2A-01-12 
A1 Pll-S2-2A-01-13 
A1 Pll-S2-2A-01-14 
A1 Pll-S2-2A-01-15 
A1 Pll-S2-2A-01-16 

-, 

. 

" 

FRL 
Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean. 
UCL 
Prob. 
Pass I Fail 
Max Result 

Table A-22 CU AlPII-S2-2a-O1 Summary Statistics without Additional Samples 

a posteriori Sample 2 3 3 4 3 5 2 2 I I I Size calculation Pass Pass Pass Pass Pass Pass Pass Pass I 

Area 1 Phage II Certification Statintics (orlglnd 16 earnplesl 

hdium-226 
1.21 - 
1.21 - 
1.19 - 
1.17 - 
1.23 - 
1.14 - 
1.50 - 
0.91 - 
1.24 - ' 

1.24 - 
1.22 - 
1.24 - 

1.24 NV 
0.85 - 
1.13 - 
1.38 - 
1.36 - 

1.70 
pCilg 
95% 

6.8% (N) 
t-Test (N) 

16 
1.20 
1.27 

Pass 

Pass 

_ _  
1.50 - 

Radium-228 
1.31 - 
1.26 - 
1.20 - 
1.25 - 
1.24 - 
1.15 - 
1.29 - 
0.96 - 
1.27 - 
1.36 - 
1.35 - 
1.38 - 

1.30 NV 
0.90 - 
1.25 - 
1.30 - 
1.43 - 

1.80 
pCiIg 
95% 

1.2% (NI 
Wilcoxon 

16 
1.28 

0.024% 
Pass 

Pass 

- -  

1.43 - 

3ADIONUCl.I 
Thorium-228 

1.30 UJ 
1.28 UJ 
1.20 J 

1.24 UJ 
1.22 J 
1.14 J 
1.28 J 

0.92 UJ 
1.25 J 

1.37 UJ 
1.36 UJ 
1.36 UJ 

1.34 UNV 
0.87 UJ 
1.27 J 

1.32 UJ 
,1.46 J 

1.70 
pcilg 
95% 

1.5% (N) 
Wilcoxon 

16 
1.28 

0:024% 
Pass 

1.46 J 
Pass 

_ _  

is 
Thorium-232 

1.31 - 
1.26 - 
1.20 - 
1.25 - 
1.24 - 
1.15 - 
1.29 - 
0.96 - 
1.27 - 
1.36 - 
1.35 - 
1.38 - 

1.30 NV 
0.90 - 
1.25 - 
1.30 - . 
1.43 - 

1.50 
pCi/g 
95% 

1.2% (N) 
Wilcoxon 

1.28 

0.024% 
Pass 

1.43 - 
Pass 

16 . 

- _  

Jranium, Totr 
5.80 UJ 
6.00 UJ 
19.80 J 
6.10 UJ 
15.30 J 
9.36 J 
6.17 J 

5.50 UJ 
22.80 J 
5.00 UJ 
5.00 UJ 
5.90 UJ 

'5.07 UNV 
4.90 UJ 
7.30 J 

6.50 UJ 
11-00 J 

82.00 
uele 
95% 

not tasted 
Proportions 

16 
6.17 J 

0.009% 
Pass 

22.80 J 
Pass 

- -  

ME 
Arsenic 

10.30 NV, 
10.10 NV 
12.40 NV 
12.40 NV 
7.90 NV 
10.40 NV 
8.60 NV 
9.20 NV 
11.20 NV 
8.10 NV 
7.90 NV 
9.70 NV 
11.90 NV 
12.60 NV 
7.50 NV 
6.70 NV 
9.20 NV 

12.00 
mglkg 
90% 

44.6% (LNI 
t-Test (LN) 

16 
9.76 
10.47 

Pass 
12.60 NV . 

- -  

LS 
Bervllium 
0.51 NV 
0.42 NV 
0.58 NV 
0.42 NV 
0.65 NV 
0.52 NV 

0.50 NV 
0.51 NV 
0.50 NV 
0.43 NV 
0.48 NV 
0.45 NV 
0.68 NV 
0.50 NV 
0.62 NV 
0.83 NV 

0.83 NV 

1 .!io 
mdkg 
90% 

8.1% (LN) 
t-Test (LN) 

16 
0.56 
0.61 

Pass 
0.83 NV 

- -  

- -  

PCBS 
Areclor-1260 
40.00 UNV 
41.00 UNV 
43.00 UNV 
41.00 UNV 
43.00 UNV 
39.00 UNV 
43.00 UNV 
45.00 UNV 
46.00 UNV 
42.00 UNV 
42.00 UNV 
43.00 UNV 
44.00 UNV 
42.00 UNV 
43.00 UNV 
44.00 UNV 
41.00 UNV 

130.00 
wlkg 
90% 

not tested 
Proportions 

16 
0 .  
_ -  

0.009% 
Pass 

46.00 UNV 
.- 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormel: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: "<MIX value> UJ" 

The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the rew date (untransformedl data (NJ and the log-transformed data (LN) to test for lognormality. 

Definition of Qualifiere 
"J" - estimated result 

"UJ" = not detected. estimated 
"U" - not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not valid 

- 

MDC Corrected 



Table A-22a CU AlPII-S2-2a-O1 Summary Statistics with Additional Samples 

Area 1 Phase II CertIflcetlon Statlstlcs 

ptetion Number 
A1 Pll-S2-2A-01-01 

. .  

r .- 

:. , 

A 1 Pll-S2-2A-01-01 -D 
A1 PII-S2-2A-01-02 
A1 PII-S2-2A-01-03 
A1 Pll-S2-2A-01-04 
A1 PILS2-2A-01-05 
A1 PII-S2-2A-Ol-O6 
'A 1 PII-S2-2A-01-07 
A1 PlLS2-2A-01-08 
A1 Pll-S2-2A-01-09 
AlPll-S2-2A-01-10 
AlPll-S2-2A-01-11 
A 1 Pll-S2-2A-01-12 
AlPII-S2-2A-O1-13 
A 1 Pll-S2-2A-0 1 - 1 4 
A1 Pll-S2-2A-01-15 
A 1 PM2-2A-0 1 - 1 6 
A1 Pll-S2-2A-01-17 
;klPII-S2-2A-01-18 
A1 Pll-S2-2A-01-19 

. FRL 

* 
' Units 
Eonf. Level 
W-statistic Prob. # 
Test Procedure 
Semple Size 
Est. Meen' 
UCL 
Prob. 
Pass I Fail 
Max Result 
2x Rule PIF 

Radium-226 I Radium228 
1.21 - I 1.31 - 
1.21 - 
1.19 - 
1.17 - 
1.23 - 
1.14 - 
1.50 - 
0.91 - 
1.24 - 
1.24 - 
1.22 - 
1.24 - 

1.24 NV 
0.85 - 
1.13 - 
1.38 - 
1.36 - 
1.27 - 
1.07 - 
1.29 - 

1.70 
pCilg 
95% 

12.8% (N) 
t-Test (N) 

19 
1.20 
1.26 

Pass 

Pass 

- -  

1.50 - 

1.26 - 
1.20 - 
1.25 - 
1.24 - 
1.15 - 
1.29 - 
0.96 - 
1.27 - 
1.36 - 
1.35 - 
1.38 - 

1.30 NV 
0.90 - 
1.25 - 
1.30 - 
1.43 - 
1.20 - 
1.04 - 
1.20 - 

I 
I 1.80 

pCilg 
95% 

5.5Oh (N) 
t-Test (N) 

19 
. 1.23 

1.29 

Pass 

Pass 

- _  
1.43 - 

RADIONUCLI 
Thorium228 

1.30 UJ 
1.28 UJ 
1.20 J 

1.24 UJ 
1.22 J 
1.14 J 
1.28 J 

0.92 UJ 
1.25 J 

1.37 UJ 
1.36 UJ 
1.36 UJ 

1.34 UNV 
0.87 UJ 
1.27 J 

1.32 UJ 
1.46 J 
1.20 - 
1.06 - 
1.21 - 

1.70 
PCilCl 
95% 

5.6% (N) 
t-Test (N) 

19 
1.23 
1.29 

Pass 
1.46 J 
Pass 

- -  

is 
Thorium232 

1.31 - 
1.26 - 
1.20 - 
1.25 - 
1.24 - 
1.15 - 
1.29 - 
0.96 - 
1.27 - 
1.36 - 
1.35 - 
1.38 - 

1.30 NV 
0.90 - 

. 1.25 - 
1.30 - 
1.43 * 

1.20 - 
1.04 - 
1.21 - 

1.50 
pCilg 
95% 

5.1Oh IN) 
t-Test (N) 

19 
1.23 
1.29 

Pass 

Pass 

_ -  

1.43 - 

Uranium, Tots' 
5.80 UJ 
6.00 UJ 
19.80 J 
6.10 UJ 
15.30 J 
9.36 J 
6.17 J 
5.50 UJ 
22.80 J 
5.00 UJ 
5.00 UJ 
5.90 UJ 

5.07 UNV 
4.90 UJ 
7.30 J 
6.50 UJ 
11.00 J 
15.26 - 
15.03 - 
9.57 - 

82.00 
U d Q  
95% 

not tested 
Proportions 

19 
6.17 J 

0.0% 
Pass 

22.80 J 
Pass 

_ _  

METALS 
Areenic Beryllium 

10.30 NV 0.51 NV 
10.10 NV 0.42 NV 
12.40 NV 0.58 NV 
12.40 NV 0.42 NV 
7.90 NV 0.65 NV 
10.40 NV 0.52 NV 
8.60 NV 0.83 NV 
9.20 NV 0.50 NV 
11.20 NV 0.51 NV 
8.10 NV 0.50 NV 
7.90 NV 0.43 NV 
9.70 NV 0.48 NV 
11.90 NV 0.45 NV 
12.60 NV 0.68 NV 
7.50 NV 0.50 NV 
6.70 NV 0.62 NV 
9.20 NV 0.83 NV 
6.90 NV 0.61 NV 
4.80 NV 0.49 NV 
5.80 NV 0.65 NV 

12.00 
mgka 
- 90% 

61.8% (N) 
t-Test (N) 

19 
9.13 
9.84 . - -  

1.50 
mgkg 
90.96 

11.5% (LN) 
t-Test (LN) 

19 
' 0.57 
0.60 _ _  

PCB. 
Araclor-1260 
40.00 UNV 
41.00 UNV 
43.00 UNV 
41.00 UNV 
43.00 UNV 
39.00 UNV 
43.00 UNV 
45.00 UNV 
46.00 UNV 
42.00 UNV 
42.00 UNV 
43.00 UNV 
44.00 UNV 
42.00 UNV 
43.00 UNV 
44.00 UNV 
41.00 UNV 
42.00 UNV 
42.00 UNV 
41.00 UNV 

130.00 

90% 
not tested 
Proportions 

19 
42.00 UNV 

0.002% 
Pass 

46.00 UNV 

U Q ~ Q  

- _  

_ -  

Note: Est. Moan = Estimated measure of central tendency(Norme1: Mean; LogNormel: Est. Mean: Non-Parametric: Median) 
Results reported below the MDC were corrected to: "<MDC value> UJ" 

The maximum value of the two duplicates was used in ell stetisticel equations. 
0 #: This is the highest reported probability of the Shepiro-Wilk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw date (untrensformed) data (N) end the logtransformed date (LN) to test for lognormality. 0 
'A 
-I 
@ 

~~~ ~ 

Definition of Qu, tlifiers 
"J" = estimetec result 

"UJ" 0 not detected ~ estimated 
"U" = not del icted 

" - " = no date 1 ,uelifier 
'NV' not Val dated 

"UNV" = not detect(; d, not valid 

k DC Corrected 



Table A-23. CU AlPII-S22a-02 Summary Statistics 
Ares 1 Phaie II CertHlcetlon Statlsdw - -  

Station Number . I .  

# .  

~ A 1  Pll-S2-2A-02-024 
~ I ', AlPll-S2-2A-02-02 
I A1 Pll-S2-2A-02-03 

A 1  Pll-S2-2A-02-04 
A1 Pll-S2-2A-02-05 
A1 Pll-S2-2A-02-06 
A1 Pli-S2-2A-02-07 
A1 Pll-S2-2A-02-08 
A 1 Pll-S2-2A-02-09 
A1  Pll-S2-2A-02-10 
AlPll-S2-2A-02-11 
A 1 Pll-S2-2A-02-12 
A1 Pll-S2-2A-02-13 
A1 Pll-S2-2A-02-14 
A1 Pll-S2-2A-02-15 

- 

8 
-0 
0 
0 a! 
0 

FRL 
Units 
Conf. Level 
W-statistic Prob. I 
Test Procedure 
Sample Size ' 

Est. Meen. 
UCL 
Prob. ' 

Pass I Fail 
Max Resuit 
2x Rule PIF 

Radium226 
1.33, - 
1.25 - 
1.27 - 
1.33 - 
1.34 - 
1.26 - 
1.28 - 
1.17 - 
1.25 - 
1.39 - 
1.27 - 

' 1.30 - 
1.28 - 

. 1.35 - 
1.26 - 
1.42 - 
1.17 - 

1.70 
PciIe 
95% 

53.9% (N) 
t-Test (N) 

16 
1.29 
1.32 

Pass 

Pass 

- -  

1.42 - 

Radium228 
1.39 - 
1.39 - 
1.37 - 
1.47 - 
1.53 - 
1.49 - 
1.41 - 
1.17 - 
1.44 - 
1.26 - 
1.33 - 
1.27 - 

'1.39 - 
1.39 - 
1.31 - 
1.54 - 
1.32 - 

1.80 
pCilg 
95% 

83.9% (N) 
t-Test (N) 

16 
1.38 
1.43 

Pass 
1.54 - .  
Pass 

- _  

tADIONUCU 
Thorium228 

1.38 - 
1.35 - 
1.35 - 
1.47 - 
1.52 - 
1.46 - 
1.42 - 
1.16. - 
1.44 - 
1.24 - 
1.32 - 
1.26 - 
1.37 - 
1.36 - 
1.29 - 
1.54 - 
1.32 - 

1.70 
P C i h  
95% 

98.5% (N) 
t-Test (N) 

16 
1.37 
1.41 

Pass 

Pass 

_ -  

1.54 - 

Thorium232 
1.39 - , 

1.39 - 
1.37 - 
1.47 * 

1.53 - 
1.49 - 
1.41 - 
1.17 - 
1.44 - 
1.26 - 
1.33 - 
1.27 - 
1.39 - 
1.39 - 
1.31 - 
1.54 - 
1.32 - 

Uranium, Tote 
47.10 - 
49.30 - 
45.80 - 
52.80 - 
62.90 ,- 

45.00 - 
52.20 - 
9.43 - 
00.90 - 
6.94 - 
17.90 - 
11.00 - 
49.50 - 
43.10 - 
34.40 - 
41.90 - 
38.00 - 

1 .so 
pCilg 
95% 

83.9% (N) 
t-Test (N) 

16 
1.38 
1.43 - -  I - -  

. Pass I Pass 
1.54 - I 62.90 - . 
Pass I Pass 

8 2 .OO 

95% 
5.5% (N) 
t-Test (N) 

16 
38.89 
46.81 

Mf3AI.S 
Arsenio I Bervilium 

8.20 J 
5.10 - I 0.47 - 

8.10 - 
6.60 - 
5.20 - 
4.20 J 
5.10 J 
9.70 - 
7.10 - 
8.60 J 
8.60 - 
8.40 - 

' 4.90 J 
6.30 J 
5.20 J 
4.20 J 
6.50 J 

0.57 - 
0.53 - 
0.57 - 
0.42 - 
0.56 - 
0.49 - 
0.96 - 
0.37 - 
0.91 - 
0.57 - 
0.58 - 

.. 0.33 - 
0.53 - 
0.47 - 
0.47 - 
0.30 - 

1 2.00 1.50 
m g h  m g h  
90% 90% 

24.2% (LN) 12.9% (LN) 
t-Test (LN) t-Test (LN) 

16 16 
6.51 0.54 

0.60 7.18 ' _ _  _ _  

PCB. 
Areclor-1260 

47.00 u 
46.00 U 
46.00 U 
44.00 u 
51.00 U 
52.00 U 
43.00 u 
43.00 u 
46.00 U 
43.00 u 
39.00 u 
42.00 U 
45.00 u 
43.00 u 
42.00 U 
54.00 u 
50.00 U 

130.00 
wncg 
90% 

not tested 
Proportions 

16 
22.25 

0.009% 
Pass 

54.00 U 

- _  

- -  

Definition of Qualifiers 
"J" = estimated result 

'UJ" = not detected, estimated 
"U' = not detected 

" - " = no dats qualifier 
"NV" = not validated 

"UNV' = not detected, not valid 

Note: Est. Mean = Estimated measure of central tendency(Norme1: Meen: LogNormel: Est. Mean; Non-Parametric: Median) 
Results reported below the MDC were corrected to: "<MDC value> UJ" 

The maximum value of the two duplicates was used in ell statistical equations. 
- The median (Est. Mean) for Aroclor-1260 is the average of the 8th and 9th ranked sample results. These two values are "44 U" (..-03) end "45 U" (..-121, the "U" was carried fo 

#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 
The test is performed on the raw date (untrensformed) date (N) end the logtransformed date (LN) to test for lognormality. 

MDC Corrected 



CERTIFICATION STATISTICS FOR THE - 3266 
CERTIFICATION DESIGN LETTER FOR 

AREA 1, PHASE 11 SECTOR 2B 

CU AlPII-S2B-NAR1 
CU AlPII-S2B-NAR2 
CU AlPII-S2B-NAR3 
CU AlPII-EIS 

, 000081 . . .  



? 

Station Number 
A1 P2S2B-NAR1-01 
A1 P2S2B-NAR1-03 
A1 P2S2B-NAR1-03-D 
A1 P2S2B-NAR1-04 
A1 P2S2B-NAR1-05 
A1 P2S2B-NAR1-06 
A1 P2S2B-NAR1-07 
A1 P2S2B-NAR1-09 
A1 P2S2B-NAR1-11 
A1 P2S2B-NAR1-12 
A1 P2S2B-NAR1-13 
A I  P2S2B-NAR 1-1 4 
A1 P2S2B-NAR1-15 

FRL 
Units 

Area I Phase It Sector 2B Certification Statistics 

- 
a posteriori Sample 5 3 3 3 3 2 

Size calculation Pass Pass Pass Pass Pass I Pass 

. 

Test Procedure 
Sample Size 
Est. Mean* 
UCL 
Prob. 

12X Rule PIF 

Radium-226 
1 ..52 - 
1.31 - 
1.20 - 
1.29 - 
1.55 - 
1.46 - 
1.69 - 
1.34 - 
1.07 - 
0.80 - 
0.80 - 
1.00 - ' 
1.59 - 
1.70 
pCiIg 
95% 

30.7% (N) 
t-Test (N) 

12 
1.28 - -  
- -  
- -  

1.69 - 
Pass 

1.12 - 
1.12 - 
1.23 - 
1.18 - 
1.09 - 
1.12 - 
1.15 - 
0.80 - 
0.67 - 
0.67 - 
0.70 - 
0.84 - 

1.80 
pCiIg 

* 95% 
2.3% (N) 
Wilcoxon 

12 
1.11. 
- -  
- -  
- -  

1.23 - 
Pass 

1.13 - 
1.09 - 
1.23 - 
1.19 - 
1.09 - 
1.13 - 
1.17 - 
0.81 - 
0.65 - 
0.69 - 
0.73 - 
0.85 - 
1.70 
pCi/g 
95% 

2.7% (N) 
Wilcoxon 

12 
' 1.11 - -  

- -  
- -  

1.23 - 
Pass 

1.12 - 
1.12 - 
1.23 - 
1.18 - 
1.09 - 
1.12 - 
1.15 - 
0.80 - 
0.67 - 
0.67 - 
0.70 - 
0.84 - 

1.50 
pCiIg 
95% 

2.3% (N) 
Wilcoxon 

12 ' 

1.11 
- -  
- -  
- -  

1.23 - 
Pass 

Uranium, Total 
4.47 J 
4.41 U 
4.83 J 
4.48 U 
4.33 u 
4.59 u 
4.43 u 
4.45 u 
3.63 J 
3.97 u 
3.92 U 
4.03 U 
3.50 J 

82.00 
uglg 
95% 

not tested 
Proportions 

12 
2.22 
- -  
- -  
- -  

4.83 J . 

Pass 

4.63 - 
7.15 - 
6.28 - 
10.50 - 
5.50 - 
6.40 - 
4.90 - 
2.98 - 
3.82 - 
3.77 - 
3.78 - 
3.84 - 
4.73 - 
12.00 
mglkg 
90% 

35.2% (LN) 
t-Test (LN) 

12 
5.17 - -  
- - %  

- -  
10.50 - 

- -  

Definition 01' Qualifiers 

"UJ" = not deteced, estimated 
"U" = not c letected 

"NV' = not ralidated 
"UNV' = not detel :ted, not validated 
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Area 1 Phase II Sector 2B Certification Statistics 

Station Number 
r 

A1 P2S2B-NAR2-01 
A1 P2S2B-NAR2-02 
A1 P2S2B-NAR2-03 
A1 P2S2B-NAR2-05 
A1 P2S2B-NAR2-07 
A1 P2S2B-NAR2-08 
A1 P2S2B-NAR2-10 
A1 P2S2B-NAR2-10-D 
A1 P2S2B-NAR2-11 
A1 P2S2B-NAR2-12 
A1 P2S2B-NAR2-14 
A1 P2S2B-NAR2-15 
A1 P2S2B-NAR2-16 

a posteriori Sample 3 
Size calculation Pass 

8 
:fig t,m 
'0 ,". 

Sample Size 
Est. Mean* 
UCL 
Prob. 

2 3 3 3 2 
Pass Pass Pass Pass Pass 

Units 

Test Procedure 

112x Rule P/F 

Radium-226 
1.43 - 
1.45 - 
1.37 - 
1.48 - 
1.47 - 
1.12 - 
0.98 - 
1.01 - 
0.90 - 
1.34 - 
1.24 - 
0.99 - 
1.04 - 

1.70 
pCilg 
95% 

11.4% (N) 
t-Test (N) 

12 
1.23 
_ -  
- -  
- -  

1.48 - 
Pass 

Radium-228 
1.28 - 
1.17 - 
1.00 - 
1.24 - 

' 1.06 - 
0.96 - 
0.83 - 
0.91 - 
0.72 - 
0.94 - 
1.18 - 
0.76 - 

t 0.83 - 

1.80 
pCilg 
95% 

57.2% (N) 
t-Test (N) 

12 
1 .oo 
- -  
- -  _ _  

1.28 - 
Pass 

tS 
Thorium-228 

1.30 - 
1.13 - 
0.98 - 
1.21 - 
1.02 - 
0.95 - 
0.84 - 
0.90 - 
0.73 - 
0.91 - 
1.17 - 
0.75 - 
0.80 - 

1.70 
pCi1g 
95% 

78.3% (LN) 
t-Test (LN) 

12 
0.98 
- -  
- -  
- -  

1.30 - 
Pass 

Thorium-232 
1.28 - 
1.17 - 
1.00 - 
1.24 -: 
1.06 - 
0.96 - 
0.83 - 
0.91 - 
0.72 - 
0.94 - 
1.18 - .  
0.76 - 
0.83 - 
1.50 
pCi/g 
95% 

57.2% (N) 
t-Test (N) 

12 
1 .oo 
_ -  
- -  
- -  

1.28 - 
Pass 

Uranium, Total 
4.97 J 
3.16 U 
4.16 J 
3.89 U 
3.80 U 

, 6.03 J 
4.97 J 
3.30 U 
3.30 U 
3.61 J 
3.88 U 
7.40 U 
3.60 U 

82.00 
ug@ 
95% 

not tested 
Proportions 

12 
2.78 
- -  
- -  
- -  

6.03 J * 
Pass 

Arsenic 
8.95 - 
5.30 - 
8.16 - 
3.89 - 
6.80 - 
5.29 - 
6.78 - 
8.14 - 
6.27 - 
7.94 - 
3.27 - 
4.84 - 
6.68 - 

12.00 
mg/kg 
90% 

91.0% (N) 
t-Test (N) 

12 . 
6.18 
- -  
- -  
- -  

8.95 - 
- -  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"Ut' = not detected 

"NV' = not validated 

II - I t  - - no data qualifier 

"UNV' = not detected, not validated 

Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wlk W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 
"6.03 J" is reported as the maximum value because "7.40 U" is assumed to be "3.70' ('i2 the Detection Limit). 



Area 1 Phase II Sector 26 Certification Statistics 

The test is performed on the raw data (untransformed) data (N) and the log-transformed data (LN) to test for lognormality. 

1 P2S2B-NAR3-03 
1 P2S2B-NAR3-04 
1 P2S2B-NAR3-05 
1 P2S2B-NAR3-06 
1 P2S2B-NAR3-07 
1 P2S2B-NAR3-08 
P2S2B-NAR3-09 
P2S2B-NAR3-10 
P2S2B-NAR3-11 
P2S2B-NAR3-12 
P2S2B-NAR3-13 
P2S2B-NAR3-14 
P2S2B-NAR3-15 
P2S2B-NAR3-16 

I 

1 
FRL 
Units 
Conf. Level 
W-statistic Prob. # 
Test Procedure 
Sample Size 
Est. Mean* 
UCL 
Prob. 

e 12x Rule P/F 
A 

g& 0 

Radium-226 
0.51 - 
0.41 - 
0.55 - 
0.52 - 
0.44 - 
0.94 - 
0.98 - 
1.08 - 
1.17 - 
1.03 - 
1.36 - 
1.28 - 
1.17 - 
1.10 - 
1.03 - 
1.05 - 
1.24 - 

1.70 
pCi/g 
95% 

2.9% (N) 
Wilcoxon 

16 
1.04 
- -  
- -  
- -  

1.36 - 
Pass 

a posteriori Sample 3 3 3 3 2 2 
Size calculation Pass Pass Pass Pass . Pass I Pass 

Radium-228 
0.33 J 
0.28 J 
0.25 J 
0.27 J 
0.20 J 
1.13 J 
0.85 J 
1.00 J 
0.91 J 
0.84 J 
1.18 J 
1.05 J 
0.88 J 
0.71 J 
0.80 J 
0.63 J 
1.28 J 

1.80 
pCilg 
95% 

18.9% (N) 
t-Test (N) 

16 
0.77 - -  
- -  
- -  

1.28 J 
Pass 

7l!mmmn 
Thorium-228 

0.30 - 
0.26 - 
0.25 - 
0.27 - 
0.20 - 
1.13 - 
0.82 - 
0.98 - 
0.90 - 
0.85 - 
1.14 - 
1.08 - 
0.88 - 
0.65 - 
0.75 - 
0.61 - 
1.26 - 

1.70 
pCi/g 
95% 

19.1% (N) 
t-Test (N) 

16 
. 0.75 

- -  
- -  
- -  

1.26 - 
Pass 

-- 
Thorium-232 

0.28 J 
0.25 J 
0.27 J 
0.20 J 
1.13 J 
0.85 J 
1.00 J 
0.91 J 
0.84 J 
1.18 J 
1.05 J 
0.88 J 
0.71 J 
0.80 J 
0.63 J 
1.28 J 

1.50 
pCi/g 
95% 

18.9% (N) 
t-Test (N) 

16 
0.77 

v 

- -  
- -  
- -  

1.28 J 
Pass 

Uranium, Total 
3.38 U 
3.43 u 
3.42 U 
3.22 U 
3.35 u 
21.56 - 
19.79 - 
37.79 - 
11.27 - 
17.52 - 
10.46 - 
26.66 - 
11.33 - 
9.03 - 

14.52 J 
5.58 - 
17.75 - 

82.00 
. w!3 

95% 
16.7% (N) 
t-Test (N) 

16 
13.12 

- -  
- -  
- -  

37.79 - 
Pass 

-lmETmx 
Arsenic 
1.99 - 
1.62 - 
1.38 - 
2.27 - 
2.23 - 
8.14 - 
2.76 - 
2.82 - 
7.35 - 
5.99 - 
5.59 - . 

3.08 - 
4.27 - 
3.00 - 
4.65 - 
2.31 - 
3.43 - 
12.00 
mg/kg 
90% 

75.7% (LN) 
t-Test (LN) 

' 16 
3.85 - -  
- -  
- -  

8.14 - 
- -  

w * Note: Est. Mean = Estimated measure of central tendency(Norma1: Mean; LogNormal: Est. Mean; Non-Parametric: Median) 
The maximum value of the two duplicates was used in all statistical equations. 
#: This is the highest reported probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 
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A1 P2S2B-EIS-03 
A1 P2S2B-EIS-06 
A1 P2S2B-EIS-06-1 
A1 P2S2B-EIS-07 
A1 P2S2B-EIS-08 
A1 P2S2B-EIS-09 
A1 P2S2B-EIS-10 
A1 P2S2B-EIS-11 
A1 P2S2B-EIS-13 
A1 P2S2B-EIS-15 
A1 P2S2B-EIS-16 

I 

1.09 - 

I FRL 1.70 
Units pCilg 

1.14 - 
1.14 - 
1.01 - 
1.10 - 
0.95 J 
1.37 - 
1.51 - 
1.50 - 
1.27 - 
1.26 - 
1.29 - 

a posteriori Sample 3 2 2 L 2 2 
lsize calculation I Pass Pass Pass Pass Pass Pass 

I 95% 
rob. # I 75.0% (N) 

Test Procedure 
Sample Size 
Est. Mean* 
UCL 
Prob. 

t-Test (N j 
12 

1.24 
- -  
-.. 

@ r s s l  Fail 1 - 
@ MaxResult 
@ 2x Rule PIF Pass 
e 

Radium-228 
1.14 - . 
1.08 - 
1.16 - 

' 1.10 - 
1.08 - 
1.07 - 
1.12 - 
1.13 - 
1.15 - 
1.18 - 
1.11 - 
1.10 - 
1.19 - 

1.80 

95% 
86.1% (LN) 
t-Test (LN) 

12 
1.13 

PCi@ 

- -  
- -  
- -  

1.19 - 
Pass 

tS 
Thorium-228 I Thorium-232 

1.12 - 1.14 - 
1.06 - 
1.14 - 
1.09 - 
1.06 - 
1.05 - 
1.12 - 
1.10 - 
1.11 - 
1.19 - 
1.10 - 
1.05 - 
1.20 - 
1.70 
pCiIg 
95% 

36.3% (LN) 
t-Test (LN) 

12 
1.11 
- -  
- -  
- -  

1.20 - 
Pass 

1.08 - 
1.16 - 
1.10 - 
1.08 - 
1.07 - 
1.12 - 
1.13 - 
1.15 - 
1.18 - 
1.11 - 
1.10 - 
1.19 - 
1.50 
pCilg 
95% 

86.1% (LN) 
t-Test (LN) 

12 
1.13 
- -  
- -  
- -  

1.19 - 
Pass 

Uranium, Tota 
10.04 - 
16.82 - 
19.33 - 
12.40 - 
11.12 - 
9.15 - 
14.69 - 
16.12 - 
17.05 - 
18.05 - 
18.80 - 
17.86 - 
17.04 - 

82.00 
KlIg 
95% 

6.2% (N) 
t-Test (N) 

' 12 
15.61 

- -  
- -  
- -  

19.33 - 
Pass 

3.36 - 
3.60 - 
3.15 - 
3.11 - 
4.37 - 
3.48 - 
4.56 - 
3.19 - 
3.28 - 
3.76 - 

12.00 
mg/kg 
90% 

3.4% (N) 
Wtlcoxon 

12 
3.32 - -  
- -  
- -  

4.56 - 
- -  

Definition of Qualifiers 
. "J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

'I - 'I = no data qualifier 
"NV' = not validated 

"UNV' = not detected. not validated 



CU AlPII-S3UT-U1 
CU AlPII-S3UT-02 
CU AlPII-S3UT-03 
CU AlPII-S3UT-04 
CU AlPII-S3UT-05 

../ 

4. 

CERTIFICATION STATISTICS FOR TEIE 
CERTIFICATION DESIGN LETTER FOR 

AREA 1, PHASE II SECTOR 3 UTILITY TRENCHES 



Appendix A: Certification Statistics for A I  PIi-S3UT-O1 

A I  PII-S3UT-OI-Ol-RM-D 
A I  Pll-S3UT-01-02-RM 
A I  PII-S3UT-01-03-RM 
A I  PII-S3UT-01-04-RM 
A I  Pli-S3UT-01-05-RM 
A I  Pll-S3UT-01-06-RM 
A I  PII-S3UT-01-07-RM 
A I  PII-S3UT-01-08-RM 
A I  PII-S3UT-01-09-RM 
A I  Pll-S3UT-01-10-RM 
AlPII-S3UT-Ol-lI-RM 
A I  PII-S3UT-O1-12-RM 
A I  PII-S3UT-O1-13-RM 
A I  PII-S3UT-O1-14-RM 
A I  PII-S3UT-O1-15-RM 
A I  PII-S3UT-O1-16-RM 

FRL 
Units 
Confidence Level 

I I - -  - _  _ _  _ _  - -  - -  . -  
a posteriori Sample 
Size calculation - -  _ _  _ _  _ _  _ _  - _  

adium-226 
0.62 J 
0.85 J 
0.87 - 
0.91 - 
1.01 - 
0.81 - 
0.87 - 
0.83 - 
0.83 - 
0.95 - 
0.93 - 
1.02 - 
1.27 - 
1.02 - 
0.81 - 
1.30 - 
1.40 - 
1.70 
pCilg 
95% 

1.40 @ - _  
- -  
- -  
16 _ _  _ _  
- -  

_ _  
- -  

- -  
Pass 

iadium-228 
0.40, J 
0.64 J 
0.65 - 
0.60 - 
0.97 - .  
0.72 - 
0.75 - 
0.65 - 
0.73 - 
0.84 - 
0.71 - 
0.88 - 
1.08 - 
0.86 - 
0.59 - 
1.03 - 
1.03 - 
1.80 
pCilg 
95% 

1.08 @ 
- -  _ _  
- _  
16 
- -  _ _  _ _  
- -  

Pass 

m 
-horium-228 

0.38 J 
0.65 J 
0.65 - 
0.60 - 
0.97 - 
0.71 - 
0.72 - 
0.63 - 
0.74 - . 
0.83 - 
0.70 - 
0.86 - 
1.07 - 
0.86 - 
0.59 - 
1.03 - 
1.04 - 
1.70 
pCilg 
95% 

1.07 @ 
- -  
- _  
- -  
16 _ _  

. - _  
- -  _ _  

Pass 

S 
'horium-232 

0.40 J 
0.64 J 
0.65 - 
0.60 - 
0.97 - 
0.72 - 
0.75 - 
0.65 - 
0.73 - 
0.84 - 
0.71 - 
0.88 - 
1.08 - 
0.86 - 
0.59 - 
1.03 - 
1.03 - 
1.50 
pCilg 
95% 

1.08 @ 
- -  
- -  
16 _ _  
- _  
- _  
- -  

Pass 

Jranium, Total 
3.12 U 
4.10 J 
3.35 u 
3.21 U 
5.21 - 
3.17 U 

3.72 J 
2.71 U 

. 3.48 U 
3.46 J 

4.61 - 

5.76 - 
7.18 - 
6.77 - 
3.33 u 
3.96 J 
15.40 - 
82.00 
w l g  
95% 

15.40 @ _ _  _ _  
- -  
16 _ _  
- _  
- -  _ _  

Pass 

echnetium-99 
1.11 u 
1.10 u 
1.57 U 
1.16 U 
1.32 U 
1.14 U 
0.99 u 
0.92 U 
0.87 U 
0.99 u 
0.88 U 
1.02 u 
0.86 U 
1.18 UJ 
1.18 UJ 
1.48 U 
0:95 U 

30.00 
pCi1g 
90% 

1.57 U @ _ _  
- -  
- -  
16 _ _  _ _  
- -  _ _  

Pass 

3eryllium 
0.46 - 
0.54 - 
0.74 - 
0.73 - 
0.44 - 
0.23 - 
0.21 - 
0.30 - 
0.43 -' 

0.38 - 
0.41 - 

.0.64 - 
0.60 - 
0.29 - 
0.12 - 
0.46 - 
0.40 - 

1.50 
uglg 
90% 

0.74 @ - _  
- -  
- -  
16 _ _  _ _  _ _  _ _  

Pass 

I Definition of Qualifiers 1 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 



?adium-226 
0.75 - 

INon-Parametric Prob. 
Est. Mean - Pass I Fail 

Radium-228 1 Thorium-228 I Thorium-232 
0.58 - I 0.57 - I 0.58 - 

12x Rule Pass / Fail 

AI  Pll-S3UT-02-02-RM 
A I  Pll-S3UT-02-03-RM 
A I  Pll-S3UT-02-04-RM 
A I  Pll-S3UT-02-05-RM 
AI  Pll-S3UT-02-06-RM 
AI  Pll-S3UT-02-07-RM 
A I  Pll-S3UT-02-08-RM 
A I  Pll-S3UT-02-09-RM 
AI  PII-S3UT-02-lO-RM 
AIPII-S3UT-02-1l-RM 
AI  Pll-S3UT-02-12-RM 
AI  Pll-S3UT-02-12-RM-D 
AI  Pll-S3UT-02-13-RM 
AI  Pll-S3UT-02-14-RM 
AI  PII-S3UT-02-15-RM 
A I  PII-S3UT-02-16-RM 

FRL 
Units 

Appendix A: Certification Statistics for A I  Pll-S3UT-02 

Pass Pass Pass 

0.98 - 
0.80 - 
1.30 - 
0.78 - 
0.78 - 
0.84 - 
0.77 - 
0.71 - 
0.80 - 
0.84 - 
0.82 - 
0.88 - 
0.95 - 
0.95 - 
1.31 - 
0.84 - 
1.70 
pCi/g 
95% 

1.31 @ _ _  
- -  _ _  
16 
- -  
_ -  _ _  
_ -  

Pass 

0.91 - 
0.74 - 
0.99. - 
0.72 - 
0.75 - 
0.84 - 
0.65 - 
0.57 - 
0.65 - 
0.72 - 
0.72 - 
0.72 - 
0.69 - 
0.60 - 
0.99 - 
0.77 - 
1.80 
pCi/g 
95% . 

0.99 @ 
- -  
- _  _ _  
16 
- -  _ _  _ _  

0.90 - 
0.73 - 
0.97 - 
0.71 - 
0.72 - 
0.84 - 
0.62 - 
0.57 - 
0.63 - 
0.70 - 
0.73 - 
0.68 - 
0.68 - 
0.62 - 
0.97 - 
0.76 - 
1.70 
pCi/g 
95% 

0.97 @ 
- -  
_ -  _ _  
16 _ _  _ _  
- _  

0.91 - 
0.74 - 
0.99 - 
0.72 - 
0.75 - 
0.84 - 
0.65 - 
0.57 - 
0.65 - 
0.72 - 
0.72 - 
0.72 - 

' 0.69 - 
0.60 - 
0.99 - 
0.77 - 

1.50 
pCi/g 
95% 

0.99 @ 
- -  
- -  _ _  
16 - -  _ _  _ _  

- -  I - -  I _ _  

Jranium, Total 
3.12 U 
5.67 J 
3.14 J 
5.76 - 
3.33 u 
3.21 U 
4.31 J 
3.31 U 
3.09 U 
3.31 U 
3.39 u 
3.33 u 
3.42 J 
3.40 U 
3.33 u 
8.27 - 
4.36 J 

82.00 
ug/g 
95% 

8.27 @ 
- -  
- -  
- -  
16 _ _  _ _  _ _  
- -  

Pass 

rechnetium-99 
1.13 U 
1.22 u 
1.25 U 
1.57 U 
1.05 U 
1.07 U 
1.11 u 
0.99 u 
1.14 U 
1.08 U 
1.07 U 
1.10 u 
1.01 u 
1.04 U 
1.45 UJ 
1.10 u 
1.20 u 

30.00 
pCi/g 
90% 

1.57 U @ 
- -  _ _  
- -  
16 _ _  _ _  
- _  
- -  

Pass 

R S  
Beryllium 

0.69 - 
0.98 - 
0.86 - 
0.58 - 
0.18 - 
0.26 - 
0.22 - 
0.22 - 
0.07 U ' 

0.13 - 
0.42 - 
0.09 - 
0.12 - 
0.20 - 
0.20 - 
0.15 - 

. 0.28 - 

1.50 
w/9 
90% 

0.98 @ 
- -  
- -  _ _  
16 - -  _ _  _ _  _ _  

Pass 

"UJ" = not de3 xted, estimated 
"U" = ni It detected 

" - " = no lata qualifier 
"NV" = rt D t  validated 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; Log Normal: Est. Mean; Non-Parametric: Median). 

0 
06 

The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 8 



, ;'. . - 

A1 Pll-S3UT-03-02-RM 
A1 Pll-S3UT-03-03-RM 
A1 Pll-S3UT-03-04-RM 
A1 Pll-S3UT-03-05-RM 
A1 Pll-S3UT-03-06-RM 
A1 Pll-S3UT-03-07-RM 
A1 Pll-S3UT-03-07-RM-D 
A1 Pll-S3UT-03-08-RM 
A1 Pll-S3UT-03-09-RM 
A1 Pll-S3UT-03-10-RM 
A1 Pll-S3UT-O3-11-RM 
A1 Pll-S3UT-03-12-RM 
A1 PlLS3UT-03-13-RM 
A1 PlLS3UT-03-14-RM 
A1 Pll-S3UT-03-15-RM 
AlPII-S3UT-O3-16-RM , 

FRL 
Units 

a 
8 
Q 
0 
09 
cp 

- -  
Pass 

.i ' - A1 Pll-S3UT-03-01A-RM 

- -  
Pass 

a posteriori Sample - -  _ _  I Size calculation - -  _ _  

Confidence Level 
Max Result 

_ _  - -  _ _  - -. - -  I - -  - -  _ _  _ _  - -  

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistics for A I  Pll-S3UT-03 

iadium-226 Radium-228 

1.18 - 
0.89 - 
1.24 - 
1.24 - 
1.26 - 
1.00 - 
0.88 - 
0.85 - 
0.93 - 
1.04 - 
1.03 - 
0.99 - 
1.05 - 
0.96 - 
0.66 - 
0.86 - 

1.17 - 
0.75 - 
1.13 - 
1.20 - 
1.05 - 
0.78 - 
0.80 - 
0.70 - 

.0.63 - 
0.81 - 
0.81 - 
0.83 - 
1.00 - 
0.82 - 
0.63 - 

' 0.74 - 

pCilg 

Pass Pass 

Thorium-228 
0.89 - 
1.15 - 
0.77 - 
1.12 - 
1.18 - 
1.01 - .  
0.79 - 
0.80 - 
0.71 - 
0.65 - 
0.80 - 
0.81 - 
0.83 - 
0.99 - 
0.82 - 
0.63 - 
0.73 - 

' 1.70 
pCi/g 
95% 

1.18 @ _ _  
_ -  
- -  
16 
- -  
- -  _ _  _ _  

Pass 

k - 
Thorium-232 I Uranium, Total 

0.88 - I 4.87 - 
1.17 - 
0.75 - 
1.13 - 
1.20 - 
1.05 - 
0.78 - 
0.80 - 
0.70 - 
0.63 - 
0.81 - 
0.81 - 
0.83 - 
1.00 - 
0.82 - 
0.63 - 
0.74 - 

3.75 u 
3.46 U 
9.43 - 
3.80 U 
3.59 u 
3.52 u 
3.42 U 
3.33 u 
3.32 U 
3.39 u 
3.44 u 
3.52 U 
-3.52 U 
4.01 J 
3.26 U 
2.78 J 

SEC(IN[JAR 
-echnetium-99 

1.36 U 
0.80 J 
0.76 U 
0.97 J 
1.09 J 
0.83 U 
1.02 UJ 
1.01 UJ 
1.07 UJ 
1.06 UJ 
1.11 UJ 
1.08 UJ 
0.91 u 
0.90 u 
0.82 U 
1.05 UJ . 
1.40 U 

30.00 
pCi/g 
90% 

1.09 @ 
- -  
- -  
_ -  
16 _ _  
_ -  

_ _  
Pass 

mC7 

0.38 - 
3eryllium 

0.69 J 
0.55 J 
0.67 J 
0.79 J 
0.72 J 
0.16 - 
0.09 - 
0.09 - 
0.12 - 
0.21 - 
0.08 U 
0.48 J 
0.54 J 
0.26 J 
0.13 - , 

0.31 - 
1.50 
ugkl 
90% 

0.79 @ 
- -  _ _  
- -  
16 _ _  _ _  
- -  
- -  

Pass 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier . 

"NV" = not validated 
"UNV = not detected, not validate( 



Appendix A: Certification Statistics for A I  Pll-S3UT-04 

a posteriori Sample _ -  - -  I Size calculation - -  _ _  

Sample ID 
A I  Pll-S3UT-04-01-RM 
A I  Pll-S3UT-04-02-RM 
A I  Pll-S3UT-04-03-RM 
A I  Pll-S3UT-04-04-RM 
A I  Pll-S3UT-04-05-RM 
A I  Pll-S3UT-04-06-RM 
A I  PI I-S3UT-04-06-RM-D 
A I  Pll-S3UT-04-07-RM 
A I  PlLS3UT-04-08-RM 
A I  PlLS3UT-04-09-RM 
A I  PII-S3UT-04-1O-RM 
A I  Pll-S3UT-04-11-RM 
A I  Pll-S3UT-04-12-RM 
A I  Pll-S3UT-04-13-RM 
A I  Pll-S3UT-04-14-RM 
A I  PII-S3UT-04-15-RM 
A I  Pll-S3UT-04-16-RM 

- -  - _  _ _  - -  _ _  I - -  _ _  _ _  - _  _ _  

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

tadium-226 
0.82 - 
1.02 - 
1.42 - 
1.43 - 
1.62 - 
1.69 - 
1.54 - 
1.48 - 
1.11 - 
0.92 - 
1.08 - 
1.38 - 
1.06 - 
1.62 - 
1.46 - 
0.96 - 
1.00 - 
1.70 
pCi/g 

1.69 @ 
95% 

_ _  
- -  

. _ -  
16 _ _  
- -  
- _  
- _  

Pass 

iadium-228 
0.80 - 
0.89 - ' 

1.21 - 
1.21 - 
1.13 - 
1.19 - 
1.20 - 
1.18 - 
0.89 - 
0.77 - 
0.73 - 
1.08 - 
1.16 - 
1.05 - 
1.14 - 
0.57 - 
0.73 - 

1.80 
pCilg 
95% 

1.21 @ 
- _  
- -  _ _  
16 - -  
- -  
- -  
- -  

Pass 

'RIMARY C(3 
Thorium-228 

0.78 - 
0.88 - 
1.19 - 
1.18 - 
1.10 - 
1.19 - 
1.18 - 
1.13 - 
0.88 - 
0.78 - 
0.72 - 
1.03 - 
1.15 - 
1.03 - 
1.13 - 
0.56 - 
0.73 - 
1.70 
pCilg 
95% 

1.19 @ 
- _  
- -  
- _  
16 - -  
_ -  
_ -  
- -  

Pass 

s 
Thorium-232 

0.80 - 
0.89 - 
1.21 - 
1.21 - 
1.13 - 
1.19 - 
1.20 - 
1.18 1 
0.89 - 
0.77 - 
0.73 - 
1.08 - 
1.16 - 
1.05 - 
1.14 - 
0.57 - 
0.73 - 
1.50 
pCilg 
95% 

1.21 @ 
- -  
- -  _ _  
16 
- _  
- -  _ _  
- -  

Pass 

Jranium, Total 
3.33 u 
3.46 U 
3.70 U 
8.40 - 
7.42 - 
3.89 u 
3.92 U 
8.30 - 
3.47 u 
3.40 U 
3.36 U 
3.88 J 
3.80 U 
3.78 U 
3.67 U 
3.25 U 
6.25 - 
82.00 
uglg 
95% 

8.40 @ _ _  
- -  _ _  
16 . _ _  
- -  
- -  
- -  

Pass 

st- 
rechnetium-99 

0.86 U 
0.93 U 
0.88 U 
0.95 U 
0.86 U 
1.00 u 
0.78 U 
0.89 U 
1.09 J 
0.87 U 
0.76 U 
1.03 J 
0.85 U 
0.87 U 
0.77 U 
0.93 U 
1.36 U 

30.00 
pCilg 
90% 

1.09 @ 
- -  
- -  
- -  
16 
- -  _ _  
- _  _ _  

Pass 

Beryllium 
0.30 - 
0.62 - 
0.67 - 
0.82 - 
0.38 - 
0.31 J 
0.56 J 
0.50 - 
0.43 - 
0.37 - 
0.33 - 
0.57 - 
0.69 - 
0.74 - 
0.61 - 
0.17 - 
0.28 - 
1.50 
ug/g 
90% 

0.82 @ 
- -  
- -  _ _  
16 
- -  
- -  
_ -  

"UJ" = not detectt? d, estimated 
"U" = not dt tected 

"NV" = not vi llidated 
- no date qualifier I1 I, - 

I 

1 '  



Sample ID 

A I  Pll-S3UT-05-02-RM 
A I  Pil-S3UT-05-03-RM 
A I  Pil-S3UT-05-03-RM-D 
A I  Pll-S3UT-05-04-RM 
A I  Pll-S3UT-05-05-RM 
A I  Pll-S3UT-05-06-RM 
A1 Pll-S3UT-05-07-RM 
A I  Pll-S3UT-05-08-RM 
A I  Pll-S3UT-05-09-RM 
A I  Pll-S3UT-05-10-RM 
A I  Pll-S3UT-05-11-RM 
IAl PIi-S3UT-05-12-RM 
IAl Pll-S3UT-05-13-RM 
A I  Pll-S3UT-05-14-RM 
A I  Pll-S3UT-05-15-RM 
A1 Pll-S3UT-05-16-RM 

L 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability+ 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean"+ 

INon-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statlstics for A1 Pll-S3UT-05 

PRIMARY COCs 
iadium-226 I Radium-228 I Thorium-228 I Thorium-232 I Uranium, Total 

0.68 - I 0.74 - I 0.73 - 1 0.74 - I 3.33 u 
1.35 - 
0.91 - 
0.88 - 
0.88 - 
0.82 - 
1.45 - 
1.18 - 
1.30 - 
1.26 - 
0.98 - 
1.31 - 
1.66 - 
1.07 - 
1.21 - 
1.26 - 
1.12 - 

0.94 - 
0.83 - 
0.80 - 
0.79 - 
0.63 - 
1.15 - 
0.78 - 
0.92 - 
1.04 - 
0.85 - 
1.15 - 
0.94 - 
0.92 - 
1.14 - 
1.01 - 
0.81 - 

0.95 - 
0.82 - 
0.77 - 
0.77 - 
0.62 - 
1.15 - 
0.78 - 
0.91 - 
1.02 - 
0.86 - 
1.14 - 
0.90 - 
0.89 - 
1.16 - 
0.98 - 
0.81 - 

0.94 - 
0.83 - 
0.80 - 
0.79 - 
0.63 - 
1.15 - 
0.78 - 
0.92 - 
1.04 - 
0.85 - 
1.15 - 
0.94 - 
0.92 - 
1.14 - 
1.01 - 
0.81 - 

6.97 - 
3.42 U 
3.49 u 
3.34 u 
3.33 u 
3.71 U 
3.45 u 
3.58 u 
7.04 - 
5.41 - 
5.15 J 

4.30 J 
3.64 J 

~ 5.09 - 

9.30 - 

5.66 - 
i 

I I I I 
1.70 I 1.80 I 1.70 I 1.50 I 82.00 
pCilg pci/g I pcilg I ug/g 

95% 95% 95% 
1.16 @ 1.15 @ 9.30 @ 

- 
Technetium-99 

0.87 U 
2.18 - 
0.92 U 
0.97 U 
0.84 U 
0.76 U 
1.88 - 
0.95 U 
1.03 U 
1.05 U 
1.20 u 
1.13 U 
1.18 u 
1.32 U 
1.37 U 
1.17 U 
1.49 U 

30.00 
pCi1g 
90% 

2.18 @ 

I - -  

1 Pass 

m S  

Beryllium 
0.92 J 
0.39 J 
0.48 J 
0.46 J 
0.26 J 
0.35 J 
0.51 J 
0.52 J 
0.63 J 
0.53 J 
2.46 J 
1.70 J 
1.10 J 
1.14 J 
1.37 J 
0.91 J 
7.04 J 

1.50 

90% 
2.46 
1.760 

89.7% (LN) 
t-Test (LN) 

16 
0.90 
1.28 

Pass 
Pass 

uglg 

- -  

I Definition of Qualifiers i -  
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 

I I 7 _ _  _ _  - -  a posteriori Sample _ -  _ _  
_ _  Pass _ _  - -  _ _  Size calculation - -  _ _  

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) + W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ++ Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



3266 
CERTIFICATION STATISTICS FOR THE 

CERTIFICATION DESIGN LETTER FOR AREA 1, PHASE II 
CERTIFIED FOR REUSE AREAS, TRAP RANGE, SECTOR 2C AND SECTOR 3 

CUs E ast of the No rth Access KO aa 
- -  . 

CU AlP2-SlOF-01 
CU AlP2-SlSB-01 
CU AlP2-S 1 5b-02 
CU AlP2-SlTR-01 
CU AlP2-SlTR-02 
CU AlP2-SlTR-03 
CU AlP2-SlTR-04 
CU AlP2-SlTR-05 
CU AlP2-SlTR-06 
CU AlP2-SlTR-07 
CU AlP2-SlTR-08 
CU AlP2-SlTR-09 
CU AlP2-SlTR-10 
CU AlP2-SlTR-11 
CU AlP2-SlTR-12 
CU AlP2-SlTR-13 
CU AlP2-S2HR-01 
CU AlP2-S2NI-03 
CU AlP2-S2NI-04 
CU AlP2-S2NI-O5 
CU AlP2-S2NI-06 
CU AlP2-S2SA-01 
CU AlP2-S2SB-03 
CU AlP2-S2SP-03 
CU AlP2-S3CD-01 
CU AlP2-S3CD-02 
CU AlP2-S3DP-01 
CU AlP2-S3DP-02 
CU AlP2-S3HR-01 
CU AlP2-S3HR-02 
CU AlP2-S3HR-03 
CU AlP2-S3HR-04 
CU AlP2-S3HR-05 
CU AlP2-S3HW-01 
CU AlP2-S3NI-01 
CU AlP2-S3NI-02 
CU AlP2-S3NI-03 
CU AlP2-S3NI-04 
CU AlP2-S3NI-05 
CU AlP2-S3NI-06 
CU AlP2-S3NI-07 

. 

000092 



CERTIFICATION STATISTICS FOR "ErE 
CERTIFICATION DESIGN LETTER FOR AREA 1, PHASE II 

CERTIFIED FOR REUSE AREAS, ".RAP RANGE, SECTOR 2C AND SECTOR 3 
(Continued) 

CUs E ast of the North Ac cess Ro ad fCdn ued) 

CU AlP2-S3SA-01 
CU AlP243SA-02 
CU AlP243SA-03 
CU AlP2-S3SA-04 
CU AlP2-S3SA-05 
CU AlP243SA-06 
CU AlP2-S3SA-07 . 

CU AlP2-S3SA-08 
CU AlP2-S3SA-09 
CU AlP2-S3SA-O9B 
CU AlP2-S3SA-10 
CU AlP2-S3SA-11 
CU AlP2-S3SA-l1B 

; W c e ad 

CU AlP2-S2LL-01 
CU AlP2-S2LL-02 
CU AlP2-S2NI-01 
CU AlP2-S2NI-02 
CU A 1 P2-S2NI-07 
CU AlP2-S2NI-08 
CU AlP2-S20S-01 
CU AlP2-S2SB-01 
CU AlP242SB-02 
CU AlP2-S2SB-04 
CU AlP2-S2SP-01 
CU AlP2-S2SP-02 
CU AlP2-S2SP-04 



AI  P2-S1 OF-01 -03-RM 
AlP2-SIOF-01-04-RM 
A1 P2-S1 OF-01-04-RM-D 
A1 P2-S1 OF-01 -05-RM 
A1 P2-SIOF-01-06-RM 
A1 P2-S1 OF-01 -07-RM 
AI P2-SI OF-01-09-RM 
A1 P2-SI OF-01 -1 0-RM 
A I  P2-S1 OF-01 -1 1-RM 
'AI P2-S1 OF-01-1 3-RM 
'AlP2-SlOF-Ol-15-RM 
IAl P2-SI OF-01 -16-RM 

7 nits 
Level 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean**' 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistics for AlP2-SIOF-01 

W d l X W R X S  
Radium-226 I Radium-228 

1.02 J I 0.85 J 
0.93 J 
0.84 J 
0.79 J 
1.19 J 

. 0.89 J 
0.72 J 
0.67 J 
1.17 J 
0.85 J 
1.13 J 
1.00 J 
0.61 J 

0.67 J 
0.48 J 
0.59 J 
0.91 J 
0.68 J 
0.46 J 
0.45 J 
0.88 J 
0.71 J 
0.80 J 
0.79 J 
0.49 J 

- -  - -  
Pass I Pass 

Thorium-228 
0.83 - 
0.68 - 
0.50 J 
0.61 J 
0.94 - 
0.69 - 
0.46 - 
0.45 - 
0.96 - 
0.74 - 
0.82 - 
0.83 - 
0.53 - 

1.70 
pCilg 
95% 

0.96 @ 
- -  
- -  
- -  
12 
- -  
- -  
- -  
- -  

Pass 

Thorium-232 
0.84 - 
0.67 - 
0.47 J 
0.58 J 
0.89 J 
0.66 - 
0.45 - 
0.44 - 
0.86 - 
0.70 - 
0.78 - 
0.78 - 
0.48 - 

Uranium, Total 
4.27 - 
3.02 - 
3.18 - 
2.93 - 

: 3.08 - 
2.96 - . 

3.82 J 
3.29 J 
4.43 - 
4.18 - 
4.24 - 
4.86 - 
8.71 - 

Arsenic 
5.70 - 
6.90 - 
6.20 - 
6.00 - 
10.10 - 
5.10 - 
4.40 - 
5.10 - 
6.80 - 
6.80 - 
7.10 - 
7.10 - 
5.60 - 

12.00 
uglg 
90% 

10.10 @ 
- -  
- -  
- -  
12 
- -  
- -  
- -  _ _  

Pass 

Lead 
15.10 J 
14.50 J 
10.00 J 
10.00 J 
17.60 J 
11.00 J 
9.60 J 
9.90 J 
14.10 J 
16.30 J 
14.20 J 
16.60 J 
78.60 J 

400.00 
uglg 
90% 

78.60 @ 
- -  _ _  
_ -  
12 
- -  
- -  
_ -  
- -  

Pass 

"J" = estimated result 
"UJ" = not detec ed, estimated 

"U" = not I: etected 

"NV" = not talidated 
"UNV" = not detec'ed, not validated 

- no da' a qualifier 

1 

&3 
%e 
a2 
0 3  

NOTES: 
0 (1) Maximum result did'not exceed the FRL, therefore no statistics were generated and no other tests performed. e (2) The maximum value of the two duplicates was used in all statistical equations. 

0 0 (3) * W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; 'Non-Parametric: Median). bb 
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Thorium-228 I Thorium-232 I Uranium, Total 
1.14 - 1 1.10 - I 7.72 - 

Appendix A: Certification Statistics for A I  PP-SlSB-01 

Arsenic Lead 
8.40 - 16.70 - 

i -7 
- 

6 
Q 
8' 

Sample ID 
A1 P2-Sl SB-01-01-RM 
A1 P2-Sl SB-01-03-RM 
A1 P2-Sl SB-01-04-RM 
A1 P2-SI SB-01-06-RM 
A1 P2-S1 SB-01-07-RM 
AlP2-SlSB-01-08-RM 
AlP2-SlSB-01-09-RM 
A I  P2-Sl SB-Ol-l O-RM 
A1 P2-S1 SB-01-10-RM-D 
A1 P2-SlSB-01-12-RM 
A1 P2-SlSB-01-14-RM 
A1 P2-Sl SB-01-15-RM 
A1 PZ-SlSB-Ol-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Radium-226 

2.43 - 5.90 - 
3.94 - 6.60 - 
3.76 - 5.80 - 
13.55 - 10.20 - 
7.60 - 10.30 - 
10.28 - 5.90 - 
2.60 - 7.30 - 
3.36 - 6.30 - 
3.95 - 6.30 - 
4.57 - 9.20 - 
4.30 - 10.70 - 
5.26 - 8.60 - 

82.00 12.00 
uglg uglg 
95% 90% 

13.55 @ 10.70 @ - -  _ _  

1.28 J 
0.90 J 
1.12 J. 
1.05 J 
1.33 J 
1.12 J 
1.24 J 
0.92 J 
0.93 J 
1.01 J 
1.49 J 
1.37 J 
1.35 J 

1.70 
pCilg 

8.40 - 
11.40 - 
9.60 - 
38.10 - 
38.10 - 
18.10 - 
9.80 - 
8.80 - 
11.80 - 
12.60 - 
15.10 - 
14.40 - 

400.00 
uglg 
90% 

38.10 @ 
- -  

P 

Cn-. 

Radium-228 
1.12 J 
0.74 J 
0.90 J 
0.92 J 
1.12 J 
0.79 J 
0.93 J 
0.71 J 
0.64 J 
0.87 J 
1.32 J 
1.09 J 
1.02 J 

1.80 
pCilg 

a posteriori Sample - -  _ _  _ _  - -  _ _  _ _  - -  I I - -  _ _  _ -  _ _  - -  Size calculation - -  _ _  

1.9& I 95% 
1.32 @ 

0.74 - 
0.92 - 
0.93 - 
1.16 - 
0.80 - 
0.95 - 
0.72 - 
0.65 - 
0.90 - 
1.36 - 
1.13 - 
1.06 - 
1.70 
pCilg 
95% 

1.36 @ 

0.73 - 
0.89 - 
0.90 - 
1.11 - 
0.78 - 
0.92 - 
0.71 - 
0.64 - 
0.86 - 
1.30 - 
1.08 - 
1.00 - 

1.50 
pCilg 
95% 

. 1.30 @ 

- -  - -  _ _  _ _  - -  I Pass I Pass I Pass I 'Pass I Pass 

Definition of Qualifiers. 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

II I, - - no data qualifier 
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Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

Sample ID 
A1 P2-SlSB-02-01-RM 
A l p 2 4 1  SB-02-01s-RM 
A1 P2-Si SB-02-03-RM 
A1 P2-SlSB-02-04-RM 
AlP2-SlSB-02-04S-RM 
A1 P2-S1 SB-02-06-RM 
41 P2-SI SB-02-07-RM 
AlP2-SlSB-02-08-RM 
A1 P2-SI SB-02-09-RM 
A1 P2-SlSB-02-10-RM 
A1 P2-S1 SB-02-10s-RM 
A1 P2-S1 SB-02-12-RM 
A1 P2-SlSB-02-12-RM-D 
AlP2-S1 SB-02-14-RM 
A1 P2-SlSB-02-15-RM 
AlP2-SlSB-02-15S:RM 
A1 P2-SlSB-02-16-RM 

FRL 
Units 

Appendix A: Certification Statistics for AlP2SlSB-02 

ladium-226 
0.84 - 
0.98 - 
0.85 - 
0.85 - 
1.25 - 
0.75 - 
0.80 - 
0.96 - 
0.80 - 
1.01 - 
1.07 - 
0.83 - 
0.83 - 
0.87 - 
0.80 - 
1.10 - 
0.83 - 

1.70 
pCilg 
95% 

1.25 @ 
- -  
- -  
- -  
16 
_ -  
_ -  _ _  
- -  

Pass 

iadium-228 
0.69 - 

- 0.69 - 
, 0.71 - 
. 0.72 - 

1.04 - 
0.74 - 
0.65 - 
0.72 - 
0.64 - 
0.64 - 
0.99 - 
0.67 - 
0.68 - 
0.63 - 
0.68 - 
0.92 - 
0.71 - 
1.80 
pCi1g 
95%. 

1.04 @ 
- -  

. _ -  
- -  
16 
- -  
- -  
- -  
- -  

Pass 

Rlmmm 
rhorium-228 

0.67 - 
0.70 - 
0.72 - 
0.72 - 
1.02 - 
0.73 - 
0.63 ; 
0.71 - 
0.63 - 
0.62 - 
0.97 - 
0.66 - 
0.65 - 
0.63 - 
0.69 - 
0.91 - 
0.71 - 
1.70 
pCilg 
95% 

1.02 @ 
- -  
- -  
_ -  
16 
- -  
- _  
- -  
_ -  

Pass 

S 
Thorium-232 

0.69 - 
0.69 - 
0.71 - 
0.72 - 
1.04 - 
0.74 - 
0.65 - 
0.72 - 
0.64 - 
0.64 - 
0.99 - 
0.67 - ' 

0.68 - 
0.63 - 
0.68 - 
0.92 - 
0.71 - 

1.50 
pCilg 
95% 

1.04 @ 
- -  
- -  

. - -  
16 
- -  
_ _  
- -  
- -  

Pass 

Jranium, Total 
3.42 - 
2.82 u 
2.55 J 
2.02 J 

2.86 U 
2.45 U 
2.68 U 
2.49 J 
3.08 J 

2.90 U 
2.56 U 
2.64 U 
3.22 J 
2.48 U 
2.88 J 

82.00 
ua/g 
95% 

5.63 @ 

5.63 - 

3.91 - 

- -  
- -  
- -  
16 
- -  
_ -  
_ -  
- -  

Pass 

'echnetium-9s 
1.16 U 
1.30 U 
1.29 U 
1.17 U 
1.34 U 
1.25 U . 
1.24 U 
1.13 U 
1.05 U 
1.29 U 
1.30 U 
1.27 U 
1.25 U 
1.24 U 
1.24 U 
1.22 u 
1.21 u 

30.00 

90% 
1.34U @ 

PCIlS 

- -  
- -  
- -  
16 

- -  _ _  
- -  

Pass 

3.05 J 
2.71 J 
2.72 J 
1.80 J 
2.82 J 
3.34 J 
1.24 J 
1.46 J 
2.90 J 
2.92 J 
2.14 J 
2.47 J 
3.07 J 
3.23 J 
4.10 J 
2.95 J 

10.00 
ug/g 
90% 

4.10 @ - _  
- -  
- _  
16 _ -  
_ -  
- -  
- -  

Pass 

Dmmm 
Arsenic 
4.70 J 

3.35 UJ 
2.99 UJ 
3.45 UJ 
6.51 J 

3.01 UJ 
3.05 UJ 
3.06 UJ 
3.00 UJ 
7.22 J 

4.21 UJ 
2.96 UJ 
3.21 UJ 
3.05 J 

3.05 UJ 
4.61 UJ 
4.80 J 

12.00. 
uglg 

.go% 
7.22 @ - -  

- -  
- -  
16 
- -  
- _  
- _  
- -  

Pass 

aeryllium 
0.09 - 
0.18 - 
0.17 - 
0.16 - 
0.17 - 
0.19 - 
0.19 - 
0.17 - 
0.12 - 
0.18 - 
0.23 - 
0.10 - 
0.11 - 
0.20 - 
0.20 - 
0.21 - 
0.03 U 

1.50 

90% 
0.23 @ 

uglg 

- -  
- -  _ _  
16 _ _  _ _  
- -  
- -  

Pass 

Lead 
10.60 
11.30 - 
10.20 - 
10.90 - 
14.80 - 
10.60 - 
11.00 - 
10.10 - 
9.89 - 
11.20 - 
16.90 - 
12.00 - 
9.82 - 
11.20 - 
11.00 - 
14.70 - 
9.84 - 
400.00 
uglg 
90% 

16.90 @ _ -  
- -  
- -  
16 
- -  
- _  _ _  
- -  

Pass 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

e.** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

0 
0 
0 
(0 m 

"UJ" = not detected, estimated 
"U" = not detected 
- " = no data qualifier 
"NV = not validated 



Sample ID 
A I  P2-SI TR-01-01 -RM 
A I  P2-SITR-01-02-RM 
A I  P2-SI TR-01-03-RM 
A I  P2-SlTR-01-04-RM 
A I  P2-SITR-01-05-RM 
A I  P2-SlTR-01-06-RM 
A I  P2-SITR-01-07-RM 
A I  P2-SITR-01-08-RM 
A I  P2-SI TR-01-09-RM 
A I  P2-SlTR-01-10-RM 
A I  P2-SI TR-01-1 1-RM 
A I  P2-S 1 TR-0 1 - 1 2-RM 
A1P2-S1TR-O1-13-RM 
A1P2-S1TR-O1-14-RM 
A1P2-S1TR-O1-15-RM 
AlP2-SITR-01-15-RM-D 
A I  P2-SlTR-01-16-RM 

1 - -  - -  Infinite ' a  posteriori Sample _ _  _ _  _ _  10 
_ _  FAIL Pass Size calculation - -  _ _  _ _  _ _  

Standardized Skewness 

Test Procedure 

Estimated Mean 
UCL on the Mean** 

4 Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistics for A I  P2-SITR-01 

PRIMARY COCs 
ladium-226 

1.53 - 
1.38 - 
1.27 - 

1.34 - 

1.69 - 
1.37 - 
1.56 - 
1.39 - 
1.40 -. 

1.16 - 
1.27 - 
1.37 - 
1.25 - 
1.70 
pCilg 
95% 

1.69 @ _ _  _ _  
- _  
12 _ _  
- -  _ _  
- -  

Pass 

3adium-228 
1.21 - 
1.14 - 
1.07 - 
1.12 - 

1.21 - 
1.19 - 
1.31 - 
1.15 - 
1.04 - 

1.10 - 
1.02 - 
1.08 - 
1.10 - 
1.80 
pCilg 
95% 

1.31 @ - -  
- _  
_ -  
12 
_ -  
- -  _ _  _ _  

Pass 

Thorium-228 
1.21 - 
1.12 - 
1.06 - 
1.13 - 

1.19 - 
1.16 - 

1.25 - 
1.15 - 
1.00 - 
1.09 - 

'1.01 - 
1.07 - 
1.10 - 
1.70 
pCilg 
95% 

1.25 @ _ _  _ _  
- -  
12 _ _  _ _  _ _  
- -  

Pass 

Thorium-232 I Uranium, Total 
1.21 - I 2.74 J 
1.14 - 
1.07 -' 

1.12 - 

1.21 - 
1.19 - 
1.31 - 
1.15 - 
1.04 - 

1.10 - 
1.02 - 
1.08 - 
1.10 - 

6.84 - 
3.21 U 

3.48 U 

5.78 - 
4.66 J 

3.28 J 

3.94 J 

3.97 J 

3.81 J 
4.23 J 

5.20 - 

5.15 - 

82.00 

95% 
6.84 @ 

uglg 

_ _  

PHis I PHis 

. Arsenic 
12.90 - 
13.20 - 
10.00 - 
7.39 -. 
8.30 - 
12.00 - 

'14.00 - 
14.40 - 

220.00 - 
12.30 - 
10.10 - 

' 7.80 - 
13.40 - 
7.10 - 
5.10 - 
4.50 - 
5.20 - 
12.00 
uglg 
90% 

220.00 
4.870 
1% (LN) 
Median 

16 
1 1.05 
13.20 

FAIL 
FAIL 

- -  

Lead 
18.10 - 
29.10 - 

449.00 - 
36.70 - 
13.90 - 
92.10 - 
52.60 - 
138.00 - 

20000.00 - 
104.00 - 
19.80 - 
30.80 - 
498.00 - 
75.40 - 
29.30 - 
17.60 - 
83.90 - 
400.00 

90% 
20000.00 

4.892 
< I %  (LN) 

Median 
16 

64.00 
104.00 

Pass ' 

FAIL 

ughl 

_ _  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 
I, - - no data qualifier 

"NV" = not validated 
"UNV" = not detected, not validated 

I, 



Appendix A: Certification Statistics for AlP2-SITR-01 (Location 09 replaced by 6"-12" sample result) 

.. 
, -* 
, /.4 -,* 
9 
,'is 

at3 

: > . -4, 

A1 P2-SlTR-01-02-RM 
A1 P2-SlTR-01-03-RM 
A1 P2-SlTR-01-04-RM 
A I  P2-SlTR-01-05-RM 
AlP2-SlTR-01-06-RM 
A1 P2-SlTR-01-07-RM 
AlP2-SlTR-01-08-RM 
AlP2-SlTR-01-09-RM (6"-12") 

AlP2-SlTR-Ol-ll-RM 
AlP2-SlTR-Ol-lO-RM 

A1 P2-S1 TR-01-12-RM 
A1 P2-S1 TR-01-13-RM 
A1 P2-S1 TR-01-14-RM 
A1 P2-SlTR-Ol-lBRM 
A1 P2-SlTR-01-15-RM-D 
A1 P2-SITR-Ol-16-RM 

FRL 
Units 

' 

3adium-226 
1.53 - 
1.38 - 
1.27 - 
1.34 - 

1.69 - 
1.37 - 

1.56 - '  

1.39 - 
1.40 - 

1.16 - 
1.27 - 

. 1.37 - 
1.25 - 
1.70 
pCi1g 
95% 

1.69 @ 
- -  
- -  
- _  
12 
- -  _ _  _ _  

Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

- -  
Pass 

I 0 Size calculation _ _  

iadium-228 
1.21 - 
1.14 -' 

1.07 - 

1.12 - 
1.21 - 
1.19 - 

1.31 - 
1.15 - 
1.04 - 

1.10 - 
1.02 - 
1.08 - 
1.10 - 

1.80 
pCilg 
95% 

1.31 @ 
- -  
- _  _ _  
12 _ _  
- -  _ _  

_ _  16 3 _ _  _ _  _ _  _ _  Pass Pass 

- -  
Pass 

'RIMARY CC 
Thorium-228 

1.21 - 
1.12 - 
1.06 - 
1.13 - 

1.19 - 
1.16 - 

1.25 - 
1.15 - 
1.00 - 
1.09 - 
1.01 - 
1.07 - 
1.10 - 

1.70 
pCi1g 
95% 

1.25 @ 
- -  
- _  _ _  
12 _ _  
- -  _ _  
- -  

Pass 

S 
Thorium-232 

1.21 - 
1.14 - 
1.07 - 
1.12 - 
1.21 - 
1.19 - 

1.31 - 
1.15 - 
1.04 - 
1.10 - 
1.02 - 
1.08 - 
1.10 - 
1.50 
pCilg 
95% 

1.31 @ 
- -  _ _  _ _  
12 _ _  
_ -  
- -  
- -  

Pass 

Jranium, Total 
2.74 J 

3.21 U 

3.48 U 

6.84 .- 

5.78 - 
4.66 J 

3.28 J 

3.94 J 

3.97 J 

3.81 J 
4.23 J 

82.00 
ugkl 
95% 

6.84 @ 

5.20 - 

5.15 - 

_ _  _ _  
- -  
12 
_ -  _ _  _ _  
_ -  

Pass 

Z E m m m r m c s  
Arsenic 
12.90 - 
13.20 - 
10.00 - 
7.39 - 
8.30 - 
12.00 - 
14.00 - 
14.40 - 
10.90 - 
12.30 - 
10.10 - 
7.80 - 
13.40 - 
7.10 - 
5.10 - 
4.50 - 
5.20 - 
12.00 

90% 
14.40 
-0.407 

11.4% (N) 
t-Test (N) 

16 
10.26 

. 11.30 

Pass 
Pass 

uglg 

_ _  

Lead 
18.10 - 
29.10 - 
449.00 - 
36.70 - 
13.90 - 
92.10 - 
52.60 - 
138.00 - 
28.80 - 
104.00 - 
19.80 - 
30.80 . -  

498.00 - 
75.40 - 
29.30 - 
17.60 - 
83.90 - 
400.00 

90% 
498.00 
2.762 

8.0% (LN) 
t-Test (LN) 

16 
100.77 
176.01 

Pass 
Pass 

uglg 

- _  

"J" = e: ;timated result 
"UJ" = not t: etected, estimated 

"U" = not detected 

"NV" :: not validated 
"UNV" = not cl stected, not validated 

- rc I data qualifier 



-a 

. 

Confidence Level 1- 

Sample ID 
A I  P2-SlTR-02-01-RM 
A I  P2-SITR-02-02-RM 
A1 P2-SI TR-02-03-RM 
A1 P2-S1 TR-02-05-RM 
A I  P2-SI TR-02-06-RM 
A I  P2-SI TR-02-08-RM 
A I  P2-SI TR-02-09-RM 
AIP2-SITR-02-11-RM 
AlP2-SITR-02-11-RM-D 
A I  P2-SI TR-02-12-RM 
A1 P2-S1 TR-02-14-RM 
A I  P2-SlTR-02-15-RM 
A1 P2-SI TR-02-16-RM 

FRL 
Units 

tadium-226 
1.14 - 
0.99 - 
1.27 - 
1.47 - 
1.34 - 
1.22 - 
1.20 - 
0.84 J 
1.07 - 
1.24 - 
1.28 - 
1.31 - 
1.13 - 

Appendix A: Certification Statistics for A1 P2-SITR-02 

Radium-228 
0.89. - 
0.82 - 
1.08 - 
1.13 - 
1.10 - 
1.00 - 
0.96 - 
0.69 J 
0.86 - 
1.07 - 
1.07 - 
1.03 - 
0.97 - 

-3 

g;, a 
(' 

Pass Pass 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean+* 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Thorium-228 I Thorium-232 I Uranium, Total 
0.89 - I 0.89 - 1 5.94 - 
0.81 - 
1.06 - 
1.10 - 
1.10 - 
0.98 - 
0.95 - 
0.67 J 
0.85 - 
1.09 - 
1.04 - 
1.00 - 
0.92 - 

I a posferiori Sample - -  
Size calculation - -  

82.00 
pCilg pCilg 
95% 95% 95% 

1.10 @ 1.13 @ 9.32 @ 

I 4 2 - -  _ _  - -  - -  
- _  - -  - -  - -  Pass Pass 

0.82 - 
1.08 - 
1.13 - 
1.10 - 
1.00 - 
0.96 - 
0.69 J 
.0.86 - 
1.07 - 
1.07 - 
1.03 - 
0.97 - 

2.33 U 
3.24 U 

' 4.22 J 
6.63 - 

6.98 - 
8.58 - 
4.62 - 
5.99 - 
6.04 - 
4.05 J 
6.15 - 
9.32 - 

Arsenic 
6.60 J 
8.50 J 
8.10 J 
10.50 J 
14.20 J 
11.40 J 
8.50 J 
5.30 J 
7.00 J 
5.90 J 
5.40 J 
6.40 J 
7.40 J 

12.00 

90% 
14.20 
1.708 

70.8% (LN) 
t-Test (LN) 

12 
8.34 
9.42 

Pass 
Pass 

uglg 

- -  

mcs 
.Lead 

115.00 - 
16.70 - 
11.90 - 
195.00 - 
37.70 - 
461.00 - 
48.30 - 
15.70 - 
65.60 - 
22.10 - 
18.40 - 
15.00 - 
19.20 - 

400.00 
uglg . 
90% 

461 .OO 
3.664 

14.4% (LN) 
t-Test (LN) 

12 
81.05 
177.69 

Pass 
Pass 

_ _  

. .  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

,I I, - - no data qualifier 



Sample ID 
AlP2-SlTR-03-01-RM 
A1 P2-S1 TR-03-02-RM 
A I  P2-S1 TR-03-02-RM-D 
A1 P2-SI TR-03-04-RM 
A1 P2-SlTR-03-05-RM 
A I  P2-S1 TR-03-06-RM 
A I  P2-SlTR-03-08-RM 
A1 P2-S1 TR-03-09-RM 
AlP2-SITR-03-11-RM 
A1 P2-SI TR-03-12-RM 
A1 P2-SlTR-03-13-RM 
A1 P2-S 1 TR-03-14:RM 
A1 P2-S1 TR-03-16-RM 

I I _ _  24 5 
J _ -  _ _  _ _  a posterion' Sample 4 

Size calculation Pass _ _  _ _  - -  - _  Fail Pass 

1 7  Units 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
,Est. Mean - Pass I Fail 
12x Rule Pass I Fail 

Appendix A: Certification Statistics for A I  P2-SITR-03 

P R m C s  
iadium-226 

1.29 J 
1.37 - 

1.15 - 
1.37 - 
1.15 - 
1.52 - 
1;77 - 
1.45 - 
1.27 - 
1.26 - 
1.31 - 
1.57 - 
1.46 .- 

I .70 
pCilg 
95% 
1.77 
1.201 

31.7% (LN) 
t-Test (LN) 

12 
1.40 
1.49 

Pass 
Pass 

- _  

iadium-228 
1.07 - 
1.08 - 
0.99 - 
1.10 - 
0.99 - 

. 1.16 - 
1.30 - 
1.15 - 
1.15 - 
1.12 - 
1.17 - 
1.20 - 
1.28 

1.80 
pCilg 
95% 

1.30 @ 
- -  _ _  
_ -  
12 
- -  
- _  
- -  
- _  

Pass 

Thorium-228 
1.05 - 
1.08 - 
0.96 - 
1.09 - 
0.97 - 
1.12 - 
1.29 - 
1.14 - 
1.14 - 
1.09 - 
1.15 - 
1.19 - 
1.27 - 

1.70 
pCilg 
95% 

1.29 @ 
- -  
- -  
_ -  
12 
_ -  
- _  
- -  
- -  

Pass 

Thorium-232 
1.07 - 
1.08 - 
0.99 - 
1.10 - 
0.99 - 
1.16 - 
1.30 - 
1.15 - 
1.15 - 
1.12 - 
1.17 - 
1.20 - 

. 1.28 - 

1.50 
pCilg 
95% 

1.30 @ _ _  _ _  _ _  
12 
_ -  
- -  
_ -  
- -  

Pass 

Jranium, Total 
3.56 J 
9.87 - 
10.44 - 
5.50 - 
3.92 J 
2.73 U 
4.68 J 
3.48 J 
3.69 - 
4.92 J 

. 4.77 J 
5.04 - 
6.10 - 

82.00 
uglg 
95% 

10.44 @ 
- -  
- -  
- -  
12 
- -  
- -  
- -  
- -  

Pass 

Arsenic 
6.60 - 
8.20 - 
9.40 - 
7.60 - 
5.90 - 
13.50 - 
18.40 - 
13.50 - 
10.60 - 
10.60 - 
11.20 - 
14.70 1 
8.50 - 

12.00 

90% 
18.40 
0.839 

35.9% (LN) 
t-Test (LN) 

12 
10.94 
12.69 

FAIL 
Pass 

uglg 

_ -  

Lead 

219.00 J 
776.00 J 
120.00 - 
46.70 - 
21.80 - 
25.40 - 
23.70 - 
16.80 - 
24.80 - 
80.80 - 
19.00 - 
33.50 - 

46.00 - 

400.00 
uglg 
90% 

776.00 
4.730 

e 1% (LN) 
Median 

12 
29.45 
46.70 

Pass 
Pass 

_ _  

"UJ" = not dti tected, estimated 
"U" = rot  detected 

"NV" = i lot validated 
"UNV" = not de, .ected, not validated 

~ _ _ _  ~ _ _  ~ 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumptioi . 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



.. . -2 

br 

Appendix A: Certification Statistics for A1 P2-SlTR-03 - Subset 

I I 6 3 _ _  _ _  _ _  Pass Pass Size calculation - _  _ _  I 
0 
A 

Sample ID 
41 P2-SITR-03-01-RM 
41 P2-S1 TR-03-02-RM 
41 P2-SlTR-03-02-RM-D 
41 P2-SlTR-03-04-RM 
41 P2-S1 TR-03-05-RM 
A1 P2-S1 TR-03-11 -RM 
A I  P2-S1 TR-03-12-RM 
A1 P2-S1 TR-03-13-RM 
A1 P2-S1 TR-03-14-RM 
A1 P2-S1 TR-03-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability. 
Test Procedure 
Sample Size . 

Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

tadium-226 Radium-228 ZTkF 
1,29 J 
1.15 - 
1.37 - 
1.15 - 
1.27 - 
1.26 - 
1.31 - 
1.57 - 
1.46 - 

1.08 - 
0.99 - 
1.10 - 
0.99 - 
1.15 - 
1.12 - 
1.17 

' 1.20 - 
1.28 - 

Thorium-228 
1.05 - 
1.08 - 
0.96 - 
1.09 - 
0.97 - 
1.14 - 
1.09 - 
1.15 - 
1.19 - 
1.27 - 

Thorium-232 
1.07 - 
1.08 - 
0.99 - 
1.10 - 
0.99 - 
1.15 - 
1.12 - .  

1.17 - 
1.20 - 
1.28 - 

Uranium, Total 
3.56 J . 

9.87 - 
10.44 - 
5.50 - 
3.92 J 

4.92 J 
' 4.77 J 

3.69 - 

5.04 T 
6.10 - 

_ _  - _  - _  
Pass I Pass I Pass 

I ' E C [ ) N D A R Y S  

Arsenic 
6.60 - 
8.20 - 
9.40 - 
7.60 - 
5.90 - 
10.60 - 
10.60 - 
11.20 - 
14.70 - 
8.50 - 

12.00 

90% . 
14.70 
1.027 

33.7% (LN) 
t-Test (LN) 

9 
9.50 
11 .oo 

Pass 
Pass 

uglg 

- _  . 

Lead 

21 9.00 J 
776.00 J 
120.00 - 
46.70 - 
16.80 - 
24.80 - 
80.80 - 
19.00 - 
33.50 - 

46.00 - 

400.00 
uglg 
90% 

776.00 
4.732 

23.9% (LN) 
t-Test (LN) 

9 
110.13 
31 6.60 

Pass 
Pass 

- -  

.. . 
Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
. "U" = not detected 

"NV = not validated 
"UNV" = not detected. not validated 

I, I, - - no data qualifier 



Appendix A: Certification Statistics for A I  P2-SITR-04 

a posteriori Sample - -  
Size calculation - -  1 

A1 P2-S1 TR-04-03-RM 
A1 P2-S1 TR-04-04-RM 
A I  P2-SI TR-04-05-RM 
A1 P2-S1 TR-04-07-RM 
A1 P2-S1 TR-04-08-RM 
A1 P2-SI TR-04-09-RM 
A1 P2-S1 TR-04-10-RM 
A1 P2-SlTR-04-10-RM-D 
A I  P2-SITR-04-12-RM 
A1 P2-S1 TR-04-13-RM 
A1 P2-S1 TR-04-14-RM 
Al,P2-SlTR-04-15-RM 

Units 
Confidence Level 

- _  - _  - _  _ _  - -  - -  I _ _  - -  - -  _ _  - -  - -  

lMax Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

2x Rule Pass I Fail 

3adium-226 
1.39 - 
1.24 - 
1.36 - 
1.27 - 
1.23 - 
1.44 - 
1.31 - 
0.94 - 
1.04 - 
1.15 - 
1.42 - 
1.27 - 
1.14 - 
1.70 
pCilg 
95% 

1.44 @ 
- - _  
- -  _ _  
12 
- -  
- -  _ _  _ _  

Pass 

Radium-228 
1.14 - 
1.04 - 
1.09 - 
1.04 - 
0.98 - 
1.14 - 
1.15 - 
0.91 - 
0.89 - 
0.88 - 
1.04 - 
1.14 - 
1.08 - 

1.80 
pCilg 
95% 

1.15 @ 
- -  
- -  _ _  
12 
_ -  
- -  _ _  _ _  

Pass 

'RIMARY Cc 
Thorium-228 

1.12 - 
1.02 - 
1.06 - 
1.01 - 
0.95 - 
1.12 - 
1.14 - 
0.92 - 
0.87 - 
0.82 - 
1.05 - 

'1.14 - 
1.05 - 

1.70 
pCilg 
95% 

1.14 @ _ _  
- -  
- -  
12 _ _  
- _  
- -  _ _  

Pass 

S 
Thorium-232 

1.14 - 
1.04 - 
1.09 - 
1.04 - 
0.98 - 
1.14 - 
1.15 - 
0.91 ' - 
0.89 - 
0.88 - 
1.04 - 
1.14 - 
1.08 - 

1.50 
pCilg 
95% 

1.15 @ 
- -  
- _  _ _  
12 _ _  
- -  _ _  
- -  

Pass 

Jranium, Total 
3.16 U 
7.98 - 
9.36 - 
8.66 - 
6.94 - 
6.82 - 
4.68 J 
15.85 - 
13.71 - 
3.33 u 
5.01 J 
3.51 U 
3.33 u 

82.00 

95% 
15.85 @ 

ug/g 

_ -  
- -  _ _  
12 
- -  
_ -  _ _  
- -  

Pass 

3 E c m m w m c s  
Arsenic 
9.10 - 
6.70 - 
8.00 - 
7.90 - . 

6.70 - 
8.40 - 
6.90 - 
.5.80 - 
4.60 - 
6.40 - 
6.30 - 
8.30 - 
6.60 - 

12.00 

90% 
uglg 

9.10 @ _ _  
_ -  
- -  
12 
- -  _ _  
- -  
- _  

Pass 

Lead 
24.10 - 
177.00 - 
46.90 - 
222.00 - 
28.90 - 
22.40 - 
20.80 - 
50.10 - 
45.30 - 
21.50 - 
14.10 - 
25.40 - 
17.10 - 

400.00 

90% 
uglg 

222.00 @ _ _  _ _  
- -  
12 
- _  _ _  
- _  _ _  

Pass 

Definition ' If Qualifiers 
"J" = estir; iated result 

"UJ" = not deh !cted, estimated 
"U" = no i detected 

"NV" = nr: It validated 
'UNV" = not detc cted, not validated 

11 I, - - no (. ata qualifier 



Uranium, Total [ Arsenic I Lead 
10.86 - I 10.90 - ' I '28.40 - 
7.14 - 
12.44 - 
14118 - 
12.94 - 
13.44 - 
16.69 - 

' 17.91 - 
~ 12.01 - 
i '14.97 - 

11.77 - 
12.85 - 
9.09 - 

Appendix A: Certification Statistics for A1 P2-SlTR-05 

PRIMARY COCs 1 st- 

Definition of Qualifiers I 

"J" = estimated result - ' 
"UJ" = not detected, estimated 

"U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

no data qualifier II I1 = 

1.33 J 
1.00 J 
1.16 J 
1.01 J 
0.96 J 
1.05 J 
1.23 J 
0.92 J 
1.26 J 
1.26 J 
1.04 J 
0.98 J 

1.70 
pCilg 
95% 

1.46 @ 
- _  

A1 P2-S1 TR-05-02-RM 
A1 P2-SlTR-05-04-RM 
A1 P2-S1 TR-05-05-RM 
1Al P2-SlTR-05-07-RM 
IAl P2-S1 TR-05-08-RM 
A1 P2-S1 TR-05-09-RM 
A1 P2-S1 TR-05-11 -RM 
A1 P2-SlTR-05-12-RM 
A1 P2-S1 TR-05-13-RM 
A1 P2-SlTR-05-14-RM 
A1 P2-SlTR-05-14-RM-D 
A1 P2-SlTR-05-15-RM 

1.06 J 
0.83 J 
1.03 J 
0.77 J 
0.82 J 
0.89 J 
1.02 J 
0.79 J 
1.08 J 
1.07 J 
1.11 J 
0.92 J 

1.80 
pCi1g 
95% 

1.31 @ 

- _  
Pass 

- -  
12 

- -  - _  . _ -  - _  - -  - -  
Pass Pass Pass .Pass Pass Pass 

- -  
12 

- -  

Thorium-228 
1.37 - 
1.11 - 
0.86 - 
1.07 - 
0.82 - 
0.86 - 
0.94 - 
1.06 - 

. 0.84 - 
1.14 - 
1.13 - 
1.16 - 
0.97 - 

pCilg 
95% 

1.37 @ 

_ -  

Thorium-232 
1.29 - 
1.05 - 
0.81 - 
1.01 - 
0.75 - 
0.81 - 
0.88 - 
1.00 - 
0.78 - 
1.06 - 
1.05 - 

' 1.09 - 
0.91 - 

1.50 
pCilg 
95% 

1.29 @ 

82.00 
uglg 
95% 

17.91 @ 

9.30 - 
9.90 - 
9.40 - 
6.70 - 
8.50 - 
7.60 - 
6.60 - 
6.20 - 
6.60 - 
7.30 - 
6.90 - 
6.60 - 

16.90 - 
94.20 - 
27.00 - 
54.50 - 
28.10 - 
139.00 - 
140.00 - 
24.00 - 
31.50 - 
37.40 - 
62.00 - 
25.70 - 

' <  
/ 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNorrnal) to test for lognormality. 



Sample ID 
A I  P2-SlTR-07-01-RM 
A1 P2-SlTR-07-02-RM 
A1 P2-SI TR-07-04-RM 
A1 P2-SI TR-07-05-RM 
A I  P2-Sl TR-07-06-RM 
A1 P2-S1 TR-07-06-RM-D 
A I  P2-SI TR-07-08-RM 
A1 P2-SI TR-07-09-RM 
A1 P2-SlTR-07-10-RM 
A I  P2-SlTR-07-12-RM 
A I  P2-SlTR-07-13-RM 
A I  P2-S1 TR-07-14-RM 
AI-P2-SlTR-07-15-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistics for A I  P2-SITR-07 

iadium-226 
1.02 J 
1.06 J 
1.09 J 
0.94 J 
1.07 J 
1.16 J 
1.23 J 
1.19 J 
1.14 J 
1.03 J 
1.17 J 
1.05 J 
0.95 J 

1.70 
pCilg 
95% 

1.23 @ 
- -  
- -  _ _  
12 
- -  
- -  _ _  _ _  

Pass 

Radium-228 
0.98 J ' 

1.11 J 
1.02 J 
0.94 J 
1.06 J 
1.02 J 
0.99 J 
1.07 J 
1.06 J 
1.08 J 
1.15 J . 

0.82 J 
0.86 J 

1.80 
pCilg 
95% 

1.15 @ _ _  _ _  
- -  
12 
- -  _ _  
- -  
- -  

Pass 

'RIMARY CC 
Thorium-228 

1.04 J 
1.20 J 
1.12 J 
1.01 J 
1.14 J 
1.04 J 
1.09 J 
1.23 J 
1.18 J 
1.08 J 
1.20 J 
0.81 J 
0.84 J 

1.70 
pCilg 
95% 

1.23 @ _ _  _ _  
- -  
12 
- _  _ _  _ _  
- -  

Pass 

S 

Thorium-232 
0.98 J 
1.11 J 
1.02 J 
0.94 J 
1.06 J 
1.02 J 
0.99 J 
1.07 J 
1.06 J 
1.08 J 
1.15 J 
0.82 J 
0.86 J 

1 S O  
pCilg 
95% 

1.15 @ 
_ -  
- -  _ _  
12 _ _  
- -  
_ -  _ _  

Pass 

Jranium, Total 
12.20 J 
10.40 J 
6.22 J 
8.53 J 
11.60 J 
7.37 J 

8.64 UJ 
8.39 J 
11.00 J 
13.70 J 
10.60 J 
9.28 J 
10.10 J 

82.00 
uglg 
95% 

13.70 @ _ _  _ _  
- _  
12 
- -  _ _  
- -  _ _  

Pass 

S E C O N D A R Y S  
Arsenic 
9.90 - 
10.60 - 
10.00 - 
7.30 - 
10.20 - 
8.70 - 
9.00 - 
4.80 - 
7.50 - 

' 11.60 - 
8.40 - 
7.20 - 
8.40 - 

12.00 
uglg 
90% 

11.60 @ 
- -  _ _  _ _  
12 
- -  _ _  
- -  _ _  

Pass 

Lead 
18.60 - 
12.70 - 
13.10 - 
13.60 - 
16.70 - 
14.10 - 
15.30 - 
8.30 - 
14.90 - 
16.40 - 
13.80 - 
13.00 - 
12.40 - 

400.00 

90% 
18.60 @ 

uglg 

- -  
- -  _ _  
12 
_ -  
- -  
_ -  
- -  

Pass 

"UJ" = not deta :ted, estimated 
"U" = nos detected 

It - 'I = no di ita qualifier 
"NV" = ncr : validated 

not validated 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) * W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 

w 
a 
m The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



Appendix A: Certification Statistics for A 

I 

~ 

P2-SlTR-0 

A1 P2-SlTR-08-13-RM 
A1 P2-SlTR-08-14-RM 
A1 P2-SI TR-08-15-RM 

A1 P2-S1 TR-08-02-RM 
A1 P2-SI TR-08-04-RM 
A1 P2-SlTR-08-06-RM 
A1 P2-Sl TR-08-07-RM 
A1 P2-Sl TR-08-07-RM-D 
A1 P2-S1 TR-08-08-RM 
A1 P2-Sl TR-08-10-RM 
A1 P2-SlTR-08-11-RM 
A1 P2-S1 TR-08-12-RM 

a posteriori Sample I 4 
Size calculation Pass 

- -  - -  _ _  _ -  - -  - -  I _ _  _ -  _ _  _ _  _ _  - -  

::a Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

1.23 J 
1.11 J 
0.94 J 
1.07 J 
0.98 J 
1.54 J 
1.13 J 
0.93 J 
0.87 J 
0.78 J 
1.72 J 

. 0.74 J 

95% 95% 

1.250 
1.31 @ 

83.4% (LN) 
t-Test (LN) 

12 
1.11 
1.28 

0.98 - 
0.93 - 
0.87 - 
0.94 J 
0.79 J 
1.26 - 
0.89 - 
0.75 - 
0.79 - 
0.68 - 

0.71 - 
1.31 J 

Pass Pass 

RIMARY CCI 
Thorium-228 

1.26 J 
1.00 - 
0.92 - 
0.89 - . 

0.95 J 
0.81 J 
1.29 - 
0.91 - 
0.78 - 
0.79 - 
0.71 - 

.1.42 J 
0.73 - 

1.70 
pCi/g 
95% 

1.42 @ 
_ -  
- -  _ _  
12 
- -  _ _  
- -  
- -  

Pass 

S 
Thorium-232 

1.22 J 
0.97 - 
0.92 - 
0.86 - 
0.93 J 
0.78 J 
1.25 - 
0.88' - 
0.75 - 
0.78 - 
0.68 - 
1.30 J 
0.70 - 
I .50 
pCi/g 
95% 

1.30 @ 
_ -  _ _  
- -  
12 
- -  
- _  _ _  
- -  

Pass 

Uranium, Total 
5.23 J 
6.67 J 
21.09 - 
5.33 - 
6.11 J 
12.17 J 
4.83 - 
7.35 - 
4.85 - 
3.15 - 

44.49 UJ 
5.42 J 
2.50 - 

Pass 

S E C O B D A R Y S  
Arsenic 
11.80 - 
5.90 - 
10.00 - 
6.90 -. 

7.80 - 
8.40 - 
11.90 - 
6.60 - 
6.10 - 
8.20 - 
4.70 - 
8.20 - 
6.20 - 

12.00 

90% 
ug/g 

11.90 @ _ _  _ _  
- -  
12 
- _  _ _  _ _  
_ -  

'Pass 

Lead 
21.70 - 
13.90 - 
29.10 - 
14.00 - 
16.20 - 
17.70 - 
16.60 - 
27.10 - 
15.20 - 
24.50 - 
24.80 - 
15.30 - 
9.50 - 
400.00 

90% 
29.10 @ 

ug/g 

- -  
- -  
- _  
12 
- -  
_ -  
- _  _ _  

Pass 

Definition of Qualifiers' 
"J" = estimated result' 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

,I I, - - no data qualifier 



Appendix A: Certification Statistics for AlP2-SITR-09 

a posteriori Sample _ _  - -  _ _  _ _  I _ _  - -  _ -  - -  Size calculation 

Sample ID 
41 P2-Sl TR-09-02-RM 

_ _  - -  _ -  I 1 - -  - -  _ -  

41 P2-S1 TR-09-03-RM 
41 P2-S1 TR-09-04-RM 
41 P2-S1 TR-09-06-RM 
41 P2-S1 TR-09-06-RM-D 
41 P2-S1 TR-09-07-RM 
41 P2-SlTR-09-08-RM 
41 P2-S1 TR-09-09-RM 
A1 P2-S1 TR-09-10-RM 
A1 P2-S1 TR-09-12-RM 
A1 P2-SlTR-09-13-RM 
A1 P2-SlTR-09-14-RM 
A1 P2-SlTR-09-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

PRIMARY Cd 
Thorium-228 3adium-226 

1.05 J 
0.99 J 
1.31 J 
1.14 J 
0.87 J 
0.89 J 
1.19 J 

1.16 J 
1.05 J 
0.95 J 
0.97 J 
1.18 J 

1.70 
pCilg 
95% 

1.31 @ 

0.98 j 

- -  
_ -  
_ -  
12 _ _  
- _  
- -  
- -  

Pass 

3adium-228 
0.78 J 
0.90 J 
1.03 J 
1.08 J 
0.82 J 
1.01 J 
1.02 J 
1.03 J 
0.97 J 
1.00 J 
0.85 J 
0.97 J 
0.97 J 

1.80 
pCilg 
95% 

1.08 @ _ _  
- -  
- -  
12 
- -  
_ -  
- -  
- _  

Pass 

0.79 - 
0.91 - 
1.03 - 
1.12 J 
0.84 J 
1.06 - 
1.03 - 
1.05 - 

'0.99 - 
1.01 J 
0.87 - 
0.99 - 
0.98 - 

1.70 
pCilg 
95% 

1.12 @ 
- -  
- -  
- _  
12 

. _ _  
- -  
- -  _ _  

Pass 

Thorium-232 
0.77 - ' 

0.89 - 
1.01 - 
1.07 J ' 

0.82 J 
1.00 - 
1.01 - 
1.02 - 
0.97 - 
0.99 J 
0.84 - 
0.96 - 
0.96 - 

1.50 
pCilg 
95% 

1.07 @ 
- -  _ _  
- -  
12 
- -  
- -  _ _  
- -  

Pass 

Jranium, Total 
16.64 - 
15.32 - 
1.38 UJ 
16.72 J 

: 11.75 J 
18.22 - 
5.89 - 
8.70 - 

. 13.00 - 
12.06 J 
3.57 - 
14.60 - 
10.09 - 

82.00 
uglg 
95% 

18.22 @ 
- -  
_ -  
- -  
12 
- -  
_ -  
- -  
- -  

Pass 

-sEmm 
Arsenic 
5.80 - 
5.10 - 
7.30 - 
5.90 - 
6.60 - 
6.10 - 
7.20 - 
5.50 - 
5.60 - 
6.20 - 
7.40 - 
6.90 - 
6.80 - 

12.00 
ugh 
90% 

7.40 @ 
- -  
e -  

- -  
12 
- -  
- -  
- -  
- -  

Pass 

m c s  
Lead 

25.60 - 
26.50 - 
12.60 - 
23.20 - 
24.70 - 
31.00 - 
17.00 - 
19.40 - 
24.90 - 
28.90 - 
13.20 - 
34.30 - 
26.00 - 

400.00 
uglg 
90% 

34.30 @ 
- -  
- -  
- _  
A ?  - -  
_ -  
- -  
- _  

Pass 

"J" = esl' mated result 
"UJ" = not dt: tected, estimated 

"U" = rr i t  detected 

"NV" = I. ot validated 
"UNV" = not del scted. not validated 

no data qualifier 



Appendlx A: Certification Statistics for A1 P2-SITR-11 

12.70 - 
7.30 - 
9.70 - 
6.80 - 
7.60 - 
9.10 - 
9.60 - 
6.20 - 
5.30 - 
7.10 - 
7.10 - 
5.60 - 

12.00 
uglg 

.- . 
. .  

30.10 - 
91.10 - 
22.90 - 
27.10 - 
34.90 - 
91.40 - 
13.60 - 
26.50 - 
28.30 - 
37.50 - 
47.40 - 
27.10 - 
400.00 

uglg 

A1 P2-SlTR-11-03-RM 
A1 P2-S1 TR-11-04-RM 
A1 P2-SlTR-11-05-RM 
A1 P2-Sl TR-11-07-RM 
A1 P2-S1 TR-11-08-RM 
A1 P2-S1 TR-1 1-10-RM 
A1 P2-S1 TR-11-11 -RM 
AlP2-SlTR-11-12-RM 
AlP2-SlTR-11-14-RM 
A1 P2-SlTR-11-15-RM 
A1 P2-Sl TR-11-15-RM-D 
AlP2-SlTR-11-16-RM 

I _ _  5 a posteriori Sample - -  _ _  _ _  _ _  - _  
Size calculation - -  - -  - -  - -  - -  Pass _ _  

L 

FRL 
Units 
Confidence Level 
Max Result 

cs 
0. e 
ti' 
e3 
4 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

12x Rule Pass I Fail 

Thorium-228 3adium-226 
1.15 J 
1.21 J 
1.16 J 
1.02 J 
1.07 J 
1.01 J 
0.93 J 
1.02 J 
0.80 J 
1.15 J 
1.03 J 
1.14 J 
1.21 J 

1.70 
pCilg 
95% 

1.21 @ _ _  _ _  _ _  
12 
- -  _ _  _ _  

I - -  
Pass 

3adium-228 
0.92 J 
0.95 J 
0.82 J 
1.00 J 
0.87 J 
1.00 J 
0.73 J 
0.73 J 
0.61 J 
1.02 J 
0.82 J 
1.05 J 
0.92. J 

1.80 
pCilg 
95% 

1.05 @ _ _  _ _  _ _  
12 
- -  
- _  _ _  _ _  

Pass 

0.94 - 
0.98 - 
1.00 - 
1.03 - 
0.90 - 
1.03 - 
0.75 - 
0.72 - 
0.63 - 
1.04 - 
0.85 J 
1.09 J 
0.90 - 

1.70 
pCi1g 
95% 

1.09 @ _ _  _ _  _ _  
12 
- -  
- -  
- -  
- -  

Pass 

Thorium-232 
0.91 - 
0.94 - 
0.81 - 
0.99 - 
0.86 - 
0.99 - 
0.72 - 
0.73 - 
0.60 - 
1.01 - 
0.81 J 
1.04 J 
0.91 - 

1.50 
pCilg 
95% 

A.04 @ - -  
- -  _ _  
12 _ _  
- -  
- -  
- -  

Pass 

Jranium, Tota 
11.22 - 
8.43 - 
13.26 - 

7.54 - 
5.65 - 
11.98 - 
6.88 - 
5.78 - 
5.97 - 
5.16 - 
5.55 - 
8.81 - 

9.61 - 

82.00 
ug/g 
95% 

13.26 @I _ _  
- _  _ _  
12 
- -  
- -  
- -  
- -  

Pass 

;9yo 90% 
91.40 @ 

2.171 I - -  
17.0% (LN) 
t-Test (LN) 

12 
8.65 
10.03 

Pass 
Pass 

- -  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV = not validated 
"UNV" = not detected, not validated 

no data qualifier n _ a =  



Appendix A Certification Statistics for A I  P2-SITR-12 

- 
Seconc 

Sample ID . . ARSENIC 
A I  P2-SI TR-12-01 -M 7.11 - 
A1 P2-SlTR-12-02-M-D 
A I  P2-S1 TR-12-03-M 
A1 P2-SITR-12-04-M 
A I  P2-SlTR-12-05-M 
A1 P2-SlTR-12-06-M 
A1 P2-S1 TR-12-07-M 
A1 P2-S1 TR-12-08-M 
A1 P2-S1 TR-12-09-M 
AlP2-SlTR-12-10-M 
AlP2-SlTR-12-11-M 
A1 P2-Sl TR-I 2-1 2-M 
A I  P2-SITR-12-13-M 
AlP2-SlTR-12-14-M 
AI P2-Sl TR-12-15-M 
A1 P2-SlTR-12-16-M 

FRL 
Units 

Standardized Skewness 
W-statistic Prob.' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

12.00 
mdkg 

pon-Parametric Prob. 
Est. Mean - Pass / Fail 

a posteriori Sample 69 - -  
Size calculation Fail - -  

12x Rule Pass / Fail 

17.40 J 
'11.00 - 
'13.80 - 
16.90 - 
14.90 - 
5.71 - 
9.14 - 
5.83 - 
13.50 - 
11.60 - 
7.50 - 
6.14 . -  

13.30 - 
10.20 - 
12.10 - 

IW COCS 
LEAD 

28.60 - 
29.00 - 
25.80 - 
33.30 - 
35.70 - 
24.70 - 
90.70 - 
26.60 - 
18.70 - 
32.70 - 
32.30 - 
27.50 - 
23.30 - 
33.60 - 
28.00 - 
32.10 - 

90% 
90.7 @ .  

NOTES: 
(1) @ Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumpl on. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data.(untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



Appendix A: Certification Statistics for A I  P2-SITR-13 

a posteriori Sample 
Size calculation 

I 

7 
Pass 

A I  P2-SITR-13-02-M 
A1 P2-SI TR-13-04-M 
A1 P2-SlTR-13-05-M 
A1 P2-SlTR-13-06-M 
A1 P2-SlTR-13-08-M 
A I  P2-SI TR-13-09-M-D 
A I  P2-SI TR-I 3-1 0-M 
A1 P2-Sl TR-13-12-M 
A1 P2-SlTR-13-14-M 
A I  P2-SlTR-13-15-M 
A I  P2-SI TR-13-16-M 

Units 

15.100 - 
10.700 - 
14.400 - 
7.520 - 
7.920 - 
9.950 - 
9.670 - 
10.700 - 
6:650 - 
3.770 - 
6.160 - 
7.610 - 

. 15.1 
0.63 

66.6% (LN) 
t-Test (LN) 

12 
9.27 
1 1 .oo 

Pass 
Pass 

- -  



:r Sam le ID 
-/- A I  P2-S2HR-01-01B-RM 

A I  P2-S2HR-01-02B-RM 
A I  P2-S2HR-01-03B-RM 
A I  P2-S2HR-01-05B-RM 
A I  P2-S2HR-01-05B-RM-D 
A I  P2-S2HR-01-06B-RM 
A I  P2-S2HR-01-08B-RM 
A I  P2-S2HR-OI-OSB-RM 
A I  P2-S2HR-OI-lOB-RM 
A I  P2-S2HR-01-12B-RM 
A I  P2-S2HR-01-13B-RM 
A I  P2-S2HR-01-14B-RM 
A I  P2-S2HR-01-15B-RM 

. 

Units 
Confidence Level I Max Standardized Result Skewness 

W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

Est. Mean - Pass I Fail 

I I - -  - -  - -  - -  - -  4 a posteriori Sample _ _  _ _  - _  _ _  - -  _ _  Pass _ -  Size calculation 

Appendix A: Certification Statistics for A I  P2S2HR-01 

3adium-226 
1.29 - 
1.24 - 
1.26 - 
1.35 - 
1.29 - 
1.11 - 
1.25 - 
1.21 - 
1.15 - 
1.28 - 
1.20 - 
1.23 - 
1.24 - 

1.70 
pCilg 
95% 

1.35 @ _ _  _ _  _ _  
12 
- -  _ _  _ _  
- -  

Pass 

3adium-228 
1.08 - 
1.10 - 
1.09 - 
1.25 - 
1.20 - 
1.14 - 
1.16 - 
1.16 - 
1.28 - 
1.22 - 
0.98 - 
1.23 - 
1.18 - 

1.80 
pCilg 
95% 

1.28 @ 
- -  _ _  
- -  
12 
- -  
- -  _ _  
- -  

Pass 

klMARY CC 
rhorium-228 

1.06 - 
1.12 - 
1.09 - 
1.22 - 
1.20 - 
1.13 - 
1.13 - 
1.14 - 
1.25'- 
1.22 - 
0.96 - 
1.20 - 
1.16 - 

1.70 
pCilg 
95% 

1.25 @ - -  
- -  
_ -  
12 _ _  
_ -  _ _  _ _  

. Pass 

S 
rhorium-232 

1.08 - 
1.10 - '  

1.09 - 
1.25 - 
1.20 - 
1.14 - 
1.16 - 
1.16 - 
1.28 - 
1.22 - 
0.98 - 
1.23 - 
1.18 - 

1 S O  
pCi1g 
95% 

1.28 @ _ _  _ _  _ _  
12 

. - -  
- -  
- -  _ _  

Pass 

Jranium, Total 
4.02 J 
11.07 - 
37.33 - 
39.86 - 
45.59 - 
29.09 - 
40.97 - 
29.05 - 
40.32 - 
42.98 - 
9.49 - 
16.98 - 
23.63 - 

82.00 
uglg 
95% 

45.59 @ 
- -  
- -  
- -  
12 
- -  _ _  
_ -  
- _  

Pass 

-cs 
Arsenic 
4.11 - 
10.50 - 
14.90 - 
7.26 - 
6.93 - 
6.74 .- 
3.15 - 
5.64 - 
3.49 - 
5.78 - 
12.30 - 
6.31 - 
5.11 - 

12.00 

90% 
14.90 
1.608 

75.1% (LN) 
t-Test (LN) 

12 
7.15 
8.96 

Pass ' 
Pass 

uglg 

- _  

Lead 
23.90 - 
24.20 - 
38.90 - 
25.30 - 
29.10 - 
23.10 - 
24.80 - 
25.00 - 
30.00 - 
27.50 - 
27.00 - 
25.50 - 
27.00 - 

400.00 
uglg 
90% 

38.90 @ 
_ -  
- -  
- -  
12 _ _  
- -  _ _  
- -  

Pass 

Definit on of Qualifiers 
"J" = t'stimated result 

"UJ" = not ietected, estimated 
"U" :. not detected 

I, - I 1  - - I o data qualifier 

"NV" : : not validated 
UNV" = not c etected, not validated 

(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. a 
6) The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
0 



. .  

Sample ID 
41 P2-S2NI-03-02-RM 
41 P2-S2NI-03-03-RM 
41 P2-S2NI-03-04-RM 
41 P2-S2NI-03-05-RM 
A1 P2-S2NI-03-06-RM 
41 P2-S2NI-03-08-RM 
A1 P2-S2NI-03-09-RM 
A1 P2-S2NI-03-09-RM-D 
AlP2-S2NI-03-11-RM 
A1 P2-S2NI-03-12-RM 
A1 P2-S2NI-03-14-RM 
A1 P2-S2NI-03-15-RM 
A1 P2-S2NI-03-16-RM 

Units ' 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass / Fail 

Appenc..: A: ..drtlficatlon Stat lsks for A1 P242NI-03 

iadium-226 
1.34 - 
1:19 - 

1.15 - 
1.23 - 
1.10 - 
1.30 - 
1.27 - 
1.14 - 
1.11 - 
1.42 - 
1.19 - 
1.19 - 

1.70 
pCilg 
95% 

1.42 @ 

1.19 - 

_ _  _ _  _ _  
12 _ _  
- -  _ _  _ _  

Pass 

iadium-228 
1.01 - 
0.99 - 
1.03 - 
1.00 - 
1.10 - 
1.13 - 
1.13 - 
1.00 - 
0.93 - 
1.02 - 
1.06 - 
1.23 - 
1.38 - 

1.80 
pCilg 
95% 

1.38 @ _ _  
- -  _ _  
12 . 
- _  _ _  
- -  _ _  

Pass 

klMARY CO 
Thorium-228 

1.00 - 
0.98 - 
1.02 - 
1.02 - 
1.09 - 
1.13 - 
1.11 - 
0.98 - 
0.91 - 
1.02 - 
1.05 - '  

1.21 - 
1.39 - 

1.70 
pCilg 
95% 

1.39 @ _ _  
, - -  

- -  
12 _ _  _ _  
- -  
- -  

Pass 

S 
Thorium-232 I Uranium, Total 

1.01 - I 8.76 - 
0.99 - 
1.03 - 
1.00 - 
1.10 - 
1.13 - 
1.13 - 
1.00 - 
0.93 - 
1.02 - 
1.06 - 
1.23 - 
1.38 - 

82.00 
ug4l 
95% , 

54.96 @ 

2.89 U 
14.54 - 
11.64 - 
31.01 - 
33.10 - 
12.59 - 
12.93 - 
9.83 - 
37.19 - 
5.83 - 
37.09 - 
54.96 - 

TEmm 
Arsenic 
2.94 U 
.7.56 U 
5.74 u 
5.57 u 
4.84 U 
6.98 U 
4.87 U 
6.26 U 
4.60 U 
8.02 U 
6.62 U 
6.81 U 
6.98 U 

12.00 

90% 
8.02 U @ 

uglg 

_ _  _ _  
- -  . 

12 _ _  
- -  _ _  _ _  

Pass 

m S  

Lead 
23.50 - 
16.90 - 
19.00. - 
17.90 - 
20.70 - 
23.40 - 
23.00 -. 

25.10 - . 

23.80 - 
28.10 - 
20.30 - 
28.90 - 
19.40 - 

.400.00 

90% 
28.90 @ 

uglg 

_ _  
- -  _ _  
12 
- -  _ _  

" - - 
. - -  

Pass 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UNV = not detected, not validated 

I, I t  - - no data qualifier 

NOTES: . 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) * W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



A1 P2-S2NI-04-03-RM 
A1 P2-S2NI-04-04-RM 
A1 P2-S2NI-04-05-RM 
A1 P2-S2NI-04-06-RM 
,A1 P2-S2NI-04-06-RM-D 
A1 P2-S2NI-04-08-RM 
A1 P2-S2NI-04-1O-RM 
A1 P2-S2NI-04-11-RM 
A1 P2-S2NI-04-12-RM 

* *  I ,.\ 

> '? 
C.? 
9- -- R 

; c -  

I I - -  2 a posteriori Sample - -  - -  - -  - -  - -  

Standardized Skewness' 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistlcs for A1 P2-S2NI-04 

iadium-226 
1.09 J 
1.04 J 
1.14 J 
1.05 J 
1.07 J 
1.06 J 
1.13 J 
1.16 J 
1.03 J 
1.18 J 
1.23 J 
1.06 J 
1.27 J 

1.70 
pCi1g 
95% 

1.27 @ - -  
- -  
c -  

12 
- -  
- -  
- -  
- -  

Pass 

iadium-228 
1.29 J 
1.05 J 
1.20 J 
1.25 J 
1.33 J 
1.29 J 
1.08 J 
1.32 J 
1.37 J 
1.16 J 
1.26 J 
1.19 J 
1.42 J 

1.80 
pCilg 
95% . 

1.42 @ 
- -  
- -  
- -  
12 
- -  
- -  
- _  
- -  

Pass 

RIMARY ca 
Thorium-228 

1.34 J 
1.05 J 
1.26 J 
1.38 J 
1.02 J 
1.40 J 
1.22 J 
1.01 J 
1.48 J 
1.30 J 
1.29 J 
1.24 J 
1.12 J 

1.70 
pCilg 
95% 

1.48 @ 
- -  
- -  
- -  
12 
- -  
- -  
- -  
- -  

Pass 

Thorium-232 
1.29 J 
1.05 J 
1.20 J 
1.25 J 
1.33 J 
1.29 J 
1.08 J 
1.32 J 
1.37 J 
1.16 J 
1.26 J 
1.19 J 
1.42 J 

1.50 
pCilg 
95% 

1.42 @ 
- -  
- -  
- -  
12 
- -  
- -  
- -  
- -  

Pass 

Uranium, Total 
33.20 J . 
21.10 J 
28.10 J 
59.60 J 
71.80 J 
,4730 J 
28.90 J 

. 44.10 J 
59.10 J 
33.70 J 
34.30 J 

. 26.40 J 
37.80 J 

82.00 

95% 
uslg 

. 71.80 @ 
- _  . _ _  
- -  
12 
_ -  
- -  _ _  _ _  

Pass 

Arsenic 
7.40 - 
8.00 - 
10.80 - 
12.40 - 
6.70 - 
6.20 - 
7.90 - 
7.10 - 
7.20 - 
8.40 - 
7.40 - 
9.40 - 
9.00 - 

12.00 

90% 
12.40 
1.941 

19.8% (LN) 
t-Test (LN) 

' 12 
8.48 
9.15 

Pass 
Pass 

ugh 

_ -  

Lead 
29.40 - 
17.90 - 
24.70 - 
30.60 - 
19.60 - 
24.40 - 
20.50 - 
15.90 - 
22.30 - 
18.90 - 
18.00 - 
26.60 - 
26.50 - 

400.00 

90% 
30.60 @ 

uglg 

- -  
- _  _ _  
12 
- -  
- _  _ _  
- -  

Pass 

"J" = e ;timated result 
"UJ" = not I: etected, estimated 

"U" = not detected 

"NV :: not validated 
"UNV" = not d ?tected, not validated 

rd I data qualifier 

eo 
63 
e3 
9) 

(2) The maximum value of the two duplicates was used in all statistical equations. 
h) (3) W-Statistic Probability is the highest calculated'probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumptio, I. 

The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormat) to test for lognormality, 
(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 



Sample ID 
A I  P2-S2NI-05-01-RM 
A I  P2-S2NI-05-02-RM 
A I  P2-S2NI-05-03-RM 
A I  P2-S2NI-05-04-RM 
A I  P2-S2NI-05-05-RM 
A I  P2-S2N I-05-06-RM 
A I  P2-S2NI-05-07-RM 
A I  P2-S2NI-05-08-RM 
A I  P2-S2NI-05-08-RM-D 
A I  P2-S2NI-05-09-RM 
A I  P2-S2NI-05-lO-RM 
A I  P2-S2Nl-05-11-RM 
A I  P2-S2NI-05-12-RM 
A I  P2-S2NI-05-13-RM 
A I  P2-S2NI-05-14-RM 
A I  P2-S2NI-05-15-RM 
A I  P2-S2NI-05-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 

Appendix A: Certlflcatlon Statlstlcs for A1 P2-S2NI-05 

a posferrorr Sample - -  - -  
Size calculation - -  - -  I 

ladium-226 
1.44 J 
1.23 J 

'1.05 J 
1.41 - 
1.14 J 
1.17 J 

A.20 J 
1.53 J 

1.31 J 
1.26 J 
1.26 J 
1.45 J 

1.23 J 
1.17 J 

1.70 
pCi/g 
95% 

1.53 @ 

1.31 - 

1.27 - 

1.28 - ' 

_ _  
- -  _ _  
16 _ _  _ _  
- -  

_ _  - -  - -  - -  4 I _ -  _ _  _ _  _ _  Pass 

_ _  
Pass 

Radium-228 
1.21 J 
1.26 J 
1.05 J 
1.22 - 
1.02 J 
1.21 J 

1.31 J 
1.39 J 

2.53 J 
1.32 J 
1.35 J 
1.49 J 

1.51 J 
1.47 J 

1.80 
pCi/g 
95% 
2.53 

1.31 - 

1.18 - 

1.18 - 

- -  
- _  
_ -  
16 _ _  _ _  
- _  _ _  

Pass 

'RIMARY CC 
Thorium-228 

0.94 J 
'0.98 J 
1.12 J 

1.09 J 
0.95 J 

1.44 J 
1.42 .J 

0.95 J 
1.55 J 
1.33 J 
1.67 J 

1.25 - 

1.30 - 

1.17 - 

1.18 - 
1.38. J 
1.21 J 

1.70 
pCilg 
95% 

1.67 @ 
- -  
- -  
- _  
16 - -  

. - -  
- -  
- -  

Pass 

5 
Thorium-232 

1.21 J 
1.26 J ' 

1.05 J 
1.22 - 
1.02 J 
1.21 J 
1.31 - 
1.31 J . 
1.39 J 

1.31 J 
1.32 J 
1.35 J 
1.49 J 

1.51 J 
1.47 J 

1.50 
pCi/g 
95% 
1.51 

-0.084 
63.0% (N) 
t-Test (N) 

16 
1.28 
1.34 

Pass 
Pass 

1.18 - 

1.18 - 

_ _  

Uranium, Total 
5.50 J 
17.70 J 
23.00 J 

9.66 J 
8.85 J 

52.20 J 
39.60 J 

12.80 J 
64.90 J 
55.00 J 
54.70 J 

62.60 J 

13.42 - 

45.20 - 

36.93 - 

39.70 - 

. 63.10 J 

82.00 . 

95% 
64.90 @ 

w/g  

- -  
- -  
- -  
16 _ _  
- -  _ _  
- -  

Pass 

Arsenic 
8.40 - 
6.70 - 
7.40 - 
7.70 - 
8.60 - 
10.20 - 
7.90 - 
11.70 - 
6.20 - 
6.50 - 
9.00 - 
6.60 - 
7.20 - 
12.00 

90% 
11.70 @ 

uglg 

- -  _ _  
- -  
12 _ _  
- -  _ _  _ _  

Pass 

. Lead 
18.20 J 
16.00 J 
22.30 J 

20.30 J 
17.20 J 

32.60 J 
26.10 J 

22.30 J 
22.60 J 
22.20 J 
26.70 J 

22.30 J 
23.70 J 

uglg 
400.00 

90% 
32.60 @ _ _  _ _  

- -  
12 _ _  
_ -  
- -  _ _  

Pass 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

no data qualifier II - 11 = 



Appendix A: Certification Statistics for A I  P2-S2NI-06 

: 
' .- 
-7 
,:: 
' r" 

c.- ; - I 

A1 P2-S2NI-06-03-RM 
A1 P2-S2NI-06-04-RM 
A I  P2-S2NI-06-05-RM 
A I  P2-S2NI-06-06-RM 
A1 P2-S2NI-06-08-RM 
A I  P2-S2NI-06-09-RM 
A1 P2-S2NI-06-11-RM 
A1 P2-S2NI-06-11-RM-D 
A I  P2-S2NI-06-12-RM 
A1 P2-S2NI-06-13-RM 
A1 P2-S2NI-06-15-RM 
A I  P2-S2NI-06-16-RM 

Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

_ -  
Pass 

iadium-226 
0.93 J 
1.15 J 
1.12 J 
0.89 J 
0.79 J 
0.79 J 
0.85 J 
1.15 J 
1.19 J 
1.18 J 
1.11 J 
1.16 J 
0.99 J 

1.70 
pCilg 
95% 

1.19 @ 
- _  _ _  _ _  
12 
- -  _ _  _ _  

_ -  
Pass 

_ _  
Pass 

tadium-228 
0.91 J 
1.13 J 
1.06 J 
0.99 J 
0.75 J 
0.69 J 
0.68 J 
0.98 J 
1.02 J 
1.09 J 
1.05 J 
1.06 J 
0.89 J 

1.80 
pCilg 
95% 

1.13 @ _ _  
- -  
_ -  
12 _ _  
- -  
- -  _ _  

Pass 

'RIMARY COCs 
Thorium-228 I Thorium-232 

0.95 J I 0.91 J 
1.18 J 
1.15 J 
1.01 J 
0:81 J 
0.75 J 
0.78 J 
1.09 J 
1.11 J 
1.13 J 
1.13 J 
1.14 J 

'0.93 J 

1.34 J 
1.06 J 
0.99 J 
0.75 J 
0.69 J 
0.68 J 
0.98 J 
1.02.J 
1.09 J 
1.05 J 
1.06 J 
0.89 J 

I 
1.70 1.50 
pCilg 
95% 

1.18 @ 

pCilg 
95% 

1.34 @ 

Jranium, Total 
7.74 J 
16.10 J 
11.00 J 
32.50 J 
6.25 J 
4.93 J 
3.64 U 
22.60 J 
33.80 J 
9.95 J 
9.33 J 
39.60 J 
22.80 J 

82.00 

- -  
Pass 

at-s 
Arsenic 
5.90 - 
5.40 - 
6.70 - 
7.60 - 
5.10 - 
5.40 - 
8.30 - 
5.60 - 
5.40 - 
3.90 - 
5.70 - 
6.40 - 
4.50 - 

12.00 
uglg 
90% 

8.30 @ 
- -  
- -  
_ -  
12 
_ -  _ _  
- -  
- -  

Pass 

Lead 
22.90 - 
17.60 - 
10.40 - 
21.70 - 
15.10 - 
13.20 - 
39.90 - 
12.50 - 
21.80 - 
22.20 - 
27.20 - 
20.60 - 
19.50 - 

400.00 
uglg 
90% 

39.90 @ _ _  _ _  
I- - 
12 _ _  
- -  
- _  
- -  

Pass 

"J" = estiri iated result 
"UJ" = not detected, estimated 

"U" = ncr : detected 

"NV" = nr It validated 
"UNV" = not detti cted, not'validated 

- no c ata qualifier 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



Appendix A: Certification Statistics for A I  P2-S SA-01 

c=$ 
0 
Q 
c1 

A1 P2-S2SA-01-02-RM 
A1 P2-S2SA-01-03-RM 
A1 P2-S2SA-01-06-RM 
A1 P2-S2SA-01-07-RM 
A1 P2-S2SA-01-08-RM 
A1 P2-S2SA-01-09-RM 
A1 P2-S2SA-01-09-RM-D 
A1 P2-S2SA-Ol-lO-RM 
A1 P2-S2SA-01-12-RM 
A1 P2-S2SA-O1-13-RM 
A1 P2-S2SA-01-14-RM 
A1 P2-S2SA-01-15-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
,W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
IUCL on the Mean** 
'Non-Parametric Prob. 
Est. Mean - Pass I Fail 
12x Rule Pass / Fail 

3adium-226 
0.91 J 
1.06 J 
0.91 J 
0.81 J 
1.09 J 
0.58 J 
0.92 J 
1.37 J 
1.28 J 
0.98 J 
1.18 J 
0.94 J 
1.18 J 

1.70 
. pCi1g 

95% 
1.37 @ _ _  

- -  
- _  
12 
- -  _ _  
- _  
- -  

Pass 

3adium-228 
0.99 J 
0.99 J 
0.93 J 
0.83 J 
1.01 J 
0.45 J 
1.08 J 
1.17 J 
1.19 J 
1.08 J 
1.25 J 
1.22 J 
1.29 J 

1.80 
pCi1g 
95% 

1.29 @ 
_ -  
- -  _ _  
12 _ _  
_ -  _ _  _ _  

Pass 

Thorium-228 
1.03 J 
1.07 J 
0.97 J 
0.91 J 
1.05 J 

0.08 UJ 
1.11 J 
1.33 J 
1.26 J 
1.14 J 
1.33 J 
1.27 J 
1.44 J 

1.70 
pCilg 
95% 

1.44 @ _ _  
- -  _ _  
12 
- -  
- -  _ _  
- -  

Pass 

Thorium-232 
0.99 J 
0.99 J 
0.93 J 
0.83 J 
1.01 J 
0.45 J 
1.08 J 
1.17 J 
1.19 J 
1.08 J 
1.25 J 
1.22 J 

. 1.29 J 

1.50 
pCi1g 
95% 

1.29 @ _ _  
_ -  
- -  
12 _ _  
- -  
- -  
- -  

Pass 

Jranium, Total 
3.62 J 
7.13 J 
4.92 J 
8.30 J 
41.60 J 
3.17 UJ 
59.10 J 
63.10 J 
23.90 J 
35.90 J 
38.30 J 
17.80 J 
47.60 J 

82.00 

95% 
63.10 @ 

uglg 

_ _  _ _  _ _  
' 12 

_ -  
- -  _ _  
- -  

Pass 

5.60 - 
5.90 - 
7.90 - 
5.30 - 
7.70 - 
6.20 - 
5.70 - 
6.00 - 
10.10 - 
8.50 - 
8.00 - 
12.30 - 

12.00 400.00 

90% 90% 
12.30 36.80 @ 
1.566 

38.9% (LN) 
t-Test (LN) 

12 
7.62 
8.48 

17.50 - 
16.20 - 
11.70 - 
21.70 - 
16.80 - 
17.60 - 
14.90 - 
14.80 - 
23.00 - 
36.80 - 
23.90 - 
14.70 - 

Pass Pass 

I Definition of Qualifiers 1 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



Appendix A: Certification Statistics for A I  PZ-S2SB-03 

- -  
Pass 

Sample ID 
A1 P2-S2SB-03-01-RM 
A1 P2-S2SB-03-02-RM 
AI  P2-S2SB-03-04-RM 
A1 P2-S2SB-03-05-RM 
A1 P2-S2SB-03-06-RM 
AI  P2-S2SB-03-08-RM 
A1 P2-S2SB-03-09-RM 
A1 P2-S2SB-O3-1O-RM 
A I  P2-S2SB-03-11 -RM 
A1 P2-S2SB-03-11-RM-D 
A1 P2-S2SB-03-14-RM 
A1 P2-S2SB-O3-15-RM 
A4 P2-S2SB-03-16-RM 

FRL 
Units 

- -  - -  _ _  I Pass Pass Pass 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure . 
Sample Size 
Estimated Mean 
UCL on the Mean** 

I a posten'on' Sample - -  - -  _ _  _ _  Size calculation 

INon-Parametric Prob. 
Est. Mean - Pass I Fail 

- -  _ _  _ -  _ _  - -  I I _ _  _ _  - _  - -  - -  

2x Rule Pass I Fail 

PRIMARY COCs 
Radium-228 I Thorium-228 I Thorium-232 I Uranium, Total 

1.21 - I 1.19 - I 1.21 - I 7.06 - 
iadium-226 

1.33 - 
1.44 - 
1.32 - 
1.20 - 
1.09 - 
1.36 - 
1.06 - 
1.20 - 
1.27 - 
1.33 - 
1.10 - 
1.22 - 
1.41 - 

1.70 
pCilg 
95% 

1.44 @ - -  
- -  _ _  
12 
- _  
- -  _ _  
- -  

Pass 

1.18 - 
1.04 - 
1.02 - 
0.83 - 
1.21 - 
0.90 - 
1.03 - 
1.08 - 
1.16 - 
1.05 - 
1.03 - 
1.16 - 

1.14 - 
1.02 - 
1.01 - 
0.82 - 
1.19 - 
0.89 - 
1.02 - 
1.06 - 
1.13 - 
1.04 - 
0.99 - 
1.14 - 

1.18 - 
1.04 - 
1.02 - 
0.83 - 
1.21 - 
0.90 - 
1.03 - 
1.08 - 
1.16 - 
1.05 - 
1.03 - 
1.16 - 

8.02 - 
4.72 - 
15.58 - 
2.48 U 
6.80 - 
4.50 - 
6.92 - 
4.07 J 
4.71 - 
12.85 - 
2.29 U 
3.76 J 

Arsenic 
6.63 .- 

8.13 - 
6.43 - 
5.15 - 
7.47 - 
4.22 - 
6.92 - 
7.01 - 
5.57 - 
6.29 - 
7.65 - 
5.92 - 
9.55 - 

12.00 
uglg 
90% 

9.55 @ _ _  _ _  
- -  
12 _ _  
- -  _ _  _ _  

Pass 

Lead 
18.50 - 
18.50 - 
18.30 - 
20.20 - 
22.30 - 
19.70 - 
16.00 - 
16.60 - 
19.00 - 
19.50 - 
22.30 - 
17.80 - 
16.80 - 

400.00 

90% 
22.30 @ 

uglg 

- -  _ _  
- -  
12 
- -  _ _  _ _  _ _  

Pass 

"J" = estii nated result 
"UJ" = not de9 scted, estimated 

"U" = ni it detected 
" - 'I = no jata qualifier 
"NV" = not validated 

"UNV" = not del. xted, not validated 



Appendix A: Certification Statistics for A1 P2-S2SP-03 

- _  a posteriori Sample . - -  
- _  _ _  Size calculation 

A1 P2-S2SP-03-02-RM 
A1 P2-S2SP-03-03-RM 
A1 P2-S2SP-03-03-RM-D 
A1 P2-S2SP-03-05-RM 
A1 P2-S2SP-03-07-RM 
A1 P2-S2SP-03-08-RM 
AI  P2-S2SP-03-09-RM 
A1 P2-S2SP-03-11 -RM 
A1 P2-S2SP-O3-12-RM 
A1 P2-S2SP-O3-13-RM 
A1 P2-S2SP-03-14-RM 

_ _  _ _  _ _  - -  - -  I - -  . - -  _ _  _ _  - -  

A1 P2-S2SP-O3-15-RM 

Units 

Standardized Skewness 

Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

INon-Parametric Prob. 
Est. Mean - Pass / Fail 
2x Rule Pass I Fail 

1.31 J 
1.28 J 
1.17 J 
1.35 J 
1.34 J 
1.29 J 
1.30 J 
1.32 J 
1.46 J 
1.32 J 
1.19 J 
1.26 J 

pCilg 
95% 95% 

1.15 J 
1.13 J 
1.11 J 
1.24 J 
1.12 J 
1.19 J 
1.17 J 
1.12 J 
1.18 J 
1.14 J 
1.15 J 
1.05 J 

Pass Pass 

'RIMARY CC 
Thorium-228 

0.99 - '  

1.18 - 
1.16 - 
1.15 .J 
1.27 - 
1.14 - 
1.20 - 
1.19 - 
1.14 - 
1.21 - 
1.16 - 

. 1.17 - 
1.08 - 

1.70 
pCi/g 
95% 

1.27 @ _ _  _ _  _ _  
12 
- _  _ _  
- -  
- _  

Pass 

S 
Thorium-232 

0.95 - 
1.14 - 
1.11 - 
1.10 J 
1.22 - 
1.11 - 
1.17 - . 

1.15 - 
1.11 - 
1.17 - 
1.12 - 
1.14 - 
1.04 - 

1.50 
pCi1g 

' 95% 
1.22 @ 

_ -  _ _  
- -  
12 
- -  _ _  
_ -  _ _  

Pass 

Iranium, Total 
8.36 - 
16.41 - 
22.24 - 

12.73 - 
9.96 - 
29.64 - 
14.47 - 
9.64 - 
9.86 - 
14.79 - 
24.30 - 
12.58 - 

20.86 J 

82.00 
uglg 
95% 

29.64 @ 
- -  _ _  _ _  
12 
- -  _ _  
- -  _ _  

Pass 

S E m m  
Arsenic 
6.70 - 
6.00 - 
6.80 - 
6.40 ,- 

5.20 - 
7.70 - 
7.40 - 
7.80 - 
6.60 - 
7.50 - 
8.60 - 
6.80 - 
5.90 - 

12.00 
ugh 
90% 

8.60 @ _ _  
- -  _ _  
12 
- -  
- _  
- -  _ _  

Pass 

!Ymzr 
Lead 

18.70 - 
22.60 - 
19.80 - 
17.40 - 
17.10 - 
21.20 - 
21.40 - 
19.50 - 
21.80 - 
17.00 - 
25.90 - 
19.70 - 
14.60 - 

400.00 
uglg 
90% 

25.90 @ _ _  
- -  
- -  
12 
- -  
- -  
- -  
- _  

Pass 

Definition of Qualifiers 
"J" = estimated result 

. "UJ" = not detected, estimated 
. "U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

no data qualifier 1 1 - n ~  



Appendix A: Certification Statistics for AlP2-S3CD-01 

I I - -  - _  _ -  - _  - -  a posteriori Sample - -  
- -  - -  - -  _ -  Size calculation - -  - -  

Isamble ID 
A1 P2-S3CD-01-01-RM 

- -  - -  - -  4 
- -  - -  - -  Pass 

AlP2-S3CD-01-03-RM 
A1 P2-S3CD-01-04-RM 
AlP2-S3CD-Ol-05-RM 
A1 P2-S3CD-01-07-RM 
A1 P2-S3CD-01-08-RM 
A1 P2-S3CD-01-09-RM 
A1 P2-S3CD-01-09-RM-D 
A1 P2-S3CD-01-10-RM 
A1 P2-S3CD-01-12-RM 
A1 P2-S3CD-01-13-RM 
A I  P2-S3CD-01-15-RM 
A1 P2-S3CD-Ol-l6-RM 

adium-226 
1.16 - 
1.05 - 
1.37 - 
1.28 - 
1.25 - 
0.92 - 
1.06 - 
1.08 - 
0.94 - 
0.79 - 
1.05 - 
1.28 - 
1.10 - 

I 

FRL 1.70 
Units pCi/g 
Confidence Level 

Standardized Skewness 
WStatistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 
Nan-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail Pass 

iadium-228 
0.85 - 
0;93 - 
0.98 - 
0.98 - 
0.91 - 
0.74 - 
0.78 - 
0.82 - 
0.81 - 
0.62 - 
0.75 - 
0.95 - 
0.81 - 
1.80 
pCi/g 
95% 

0.98 @ 
- - .  

- -  
- -  
12 - _  
- -  
_ -  
- -  

Pass 

Thorium-228 
0.83. - 
0.91 - 
0.97 - 
0.93 - 
0.89 - 
0.73 - 
0.74 - 
0.79 - 
0.81 - 
0.58 - 
0.72 - 
0.94 - 
0.77 - 
1.70 
pCiIg 
95% 

0.97 @ 
. - -  _ _  

_ -  
12 
- -  
_ -  
- _  _ _  

Pass 

Thorium-232 
0.85 - 
0.93 * 

0.98 - 
0.98 - 
0.91 - 
0.74 - 
0.78 - 
0.82 - 
0.80 - 
0.62 - 
0.75 - 
0.95 - 
0.81 - 

1.50 
pCi/g 
95% 

0.98 @ - -  
_ -  
- -  
12 _ -  
_ -  
- -  
- _  

Pass 

Jranium, Total 
3.56 J 

3.09 , U 
4.48 J 

2.72 U 
2.86 U 
2.43 U 
2.63 'U 
2.73 U 
2.93 J 

2.83 U 

82.00 
w l g  
95% 

10.95 @ 

5.67 - 

6.59 - 

10.95 - 

- -  
- -  
- -  
12 
- -  
- -  _ _  
- -  . 

Pass 

'echnetium-99 
1;45 U 
1.22 u 
1.52 U 
1.18 U 
1.37 U 
1.04 U 
133 U 
1.41 U 
1.47 U 
1.24 U 
1.25 U 
1.14 U 
1.43 U 

30.00 
pCi/g 
90% 

1.52U @ 
- -  
- _  
- _  
12 
- _  
- -  
- -  
- -  

Pass 

Antimony 
4.04 J 
3.30 J 
2.85 J 
2.89 J 
3.35 J 
4.14 J 
4.14 J 
.4.21 J 
4.23 J 
3.02 J 
3.76 J 
4.47 J 
4.39 J 

10.00 
ug4.I 
90% 

4.47 @ 
- -  
- _  
_ -  
12 
- -  
- -  
- _  _ _  

Pass 

Arsenic 
7.84 J 
7.08 J 
12.50 J 
12.20 J 
7.43 J 
3.49 J 
4.98 J 
2.84 u 
7.34 J 
7.91 J 
11.70 J 
7.54 J 
11.40 J 

12.00 
ug/g 
90% 
12.50 
0.057 

17.1% (N) 
1-Test (N) 

12 
8.45 
9.59 

Pass 
Pass 

_ _  

.Beryllium 
0.04 U 
0.06 U 
1.46 - 
0.60 - 
0.10 u 
0.03 U 
0.04 U 
0.08 u 
0.03 U 
0.03 U 
0.32 U 
0.03 U 
0.08 U 

1.50 
uglg 
90% 

1.46 @ 
- -  
- _  
- -  
12 - -  
- -  _ _  
- -  

Pass - 

Lead 
19.60 - 
16.20 - 
26.10 - 
28.70 - 
23.60 - 
16.30 - 
18.60 - 
22.30 - 
15.20 - 
11.50 - 
24.00 - 
24.80 - 
15.60 - 
400.00 

uglg 
90% 

28.70 @ 
- -  
- -  
- -  
12 - -  
- -  
_ -  
_ -  

Pass 

"UJ" : : not detected, estimated 
"U" = not detected 

I' . " = no data qualifier 
' NV" = not validated 



Appendix A: Certification Statistics for AlP2S3CD-02 

Sample ID 
A I  P2-S3CD-02-01-RM 
A I  P2-S3CD-02-02-RM 
AI  P2-S3CD-02-04-RM 
A I  P2-S3CD-02-05-RM 
A I  P2-S3CD-02-06-RM 
A1 P2-S3CD-02-07-RM 
A I  P2-S3CD-02-09-RM 
A I  P2-S3CD-02-09-RM-D 
A I  P2-S3CD-02-1 I-RM 
A1 P2-S3CD-02-12-RM 
A I  P2-S3CD-02-13-RM 
A I  P2-S3CD-02-14-RM 
A1 P2-S3CD-02-16-RM 

FRL 
Units 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

iadium-226 
1.34 - 
1.18 - 
1.12 - 
1.45 - 
1.15 - 
1.08 - 
1.20 - 
1.16 - 
1.00 - 
0.91 - 
1.12 - 
1.22 - 
1.02 - 
1.70 
PCi& 
95% 

1.45 Q 
- -  _ _  
- _  
12 - -  
- _  
- -  
- -  

Pass 

iadium-228 
1.01 - 
0.80 - 
0.77 - 
1.09 - 
0.86 - 
0.88 - 
0.90 - 
0.87 - 
0.78 - 
0.77 - 
0.91 - 
1.07 - 
0.68 - 
I .80 
PCllS 
95% 

1.09 Q _ -  _ _  
- _  
12 
- -  
- -  
- _  
- _  

Pass 

m 
'horium-228 

0.99 - 
0.79 - 
0.77 - 
1.06 - 
0.84 - 
0.87 - 
0.89 - 
0.86 - 
0.75 - 
0.77 - 
0.88 - 
1.03 - 
0.67 - 
1.70 
pCiIg 
95% 

1.06 Q 
- -  
- -  
- -  
12 - -  
- -  
- _  
_ -  

Pass 

S 
Thorium-232 

1.01 - 
0.80 - 
0.77 - 
1.09 - 
0.86 - 
0.88 - 
0.90 - 
0.87 - 
0.78 - 
0.77 - 
0.91 - 
1.07 - 
0.68 - 

1.50 
pCiIg 
95% 

1.09 Q 
- _  
- _  
- -  
12 _ -  _ _  
- -  
- -  

Pass 

Iranium. Total 
5.95 - 
5.88 - 
6.70 - 
4.85 J 
15.70 - 
15.87 - 
4.95 J 
3.07 U 
4.45 J 
2.91 U 
5.45 - 

40.36 - 
3.42 J 

82.00 

95% 
40.36 Q 

uglg 

- -  
- -  
- -  
12 

. - -  
- _  
- -  
- -  

Pass 

- 
Antimony 

2.99 J 
echnetium-99 

1.45 U 
1.54 u 
1.32 U 
1.63 U 
1.35 U 
1.57 U 
1.38 U 
1.44 U 
1.29 U 
1.64 U 
1.50 U 
1.66 U 
1.35 U 

30.00 
pCi1g 
90% 

1.66U Q 
- _  
- -  
- -  
12 
_ -  
- -  
- _  
- -  

Pass 

2.45 J 
3.96 J 
2.56 J 
2.59 J 
2.54 J 
3.29 J 
2.52 J 
3.38 J 
3.71 J 
3.11 J 
1.97 J 
5.01 J 

10.00 

90% 
5.01 Q 

uglg 

- _  _ _  
- _  
12 
- -  
- -  
- -  
- - .  

Pass 

u7rtW-m 
Arsenic 

9.60 - 
6.68 - 
4.59 - 
6.68 - 
5.54 - 
6.85 - 
4.60 - 
6.41 - 
3.21 ' U 
7.87 - 
14.30 - 
8.00 - 
4.97 - 

12.00 
uala 
90% 

. 14.30 - _  
- -  
- -  
12 - -  
- -  
- -  _ _  

Pass 

Beryllium 
0.18 J 
0.07 J 
0.12 J 
0.64 J 
0.03 U 
0.09 J 
0.07 J 
0.21 J 
0.03 U 
0.03 U 
0.03 U 
0.03 U 
0.18 J 

1.50 
ug/g 
90% 

0.64 Q - _  
- -  
- -  
12 - -  
- -  
- _  
- -  

Pass 

Leed 
24.0 - 
20.2 - 
13.5 - 
27.5 - 
19.3 - 
24.0 - 
18.7 - 
19.8 - 
24.3 - 
15.6 - 
25.6 - 
30.4 - 
17.3 - 
400 
uglg 
90% 

30.40 @ - -  
_ -  
- -  
12 
- -  
- -  
- -  _ _  

Pass 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wiik W-statistic for tests for the validity of the normality assumption. 

(e** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormai) to test for lognormality. 

0 a 
pb 
P 
(P 

"UJ" = not detected, estimated 
" U  = not detected 

" - " = no data qualifier 
"NV" = not validated 



Appendlx A Certlflcatlon Statlstlcs for AIPZS3DPOI 

Antimony 
0.46 UJ 
0.47 UJ 
0.90 U 
0.45 UJ 
0.43 UJ 
0.45 UJ 
0.44 UJ 
0.42 UJ ' 
0.49 UJ 
0.39 UJ 
0.43 UJ 
0.50 UJ 
0.41 UJ 
0.44 UJ 
0.74 UJ 
0.44 UJ 

Samfl-e ID Radium226 I Radium-228 
AlB2-$3DP-01-0I-RM I 1.11 - I 0.77 - 

Arsenic Beryllium 
10.00 - 0.90 - 
8.40 - 0.83 - 
10.50 - 0.90 - 
5.40 - 0.57 - 
8.20 - 0.58 - 
9.00 - 0.98 - 
3.90 - 0.36 - 
3.50 - 0.52 - 
3.90 - 0.49 U 
5.70 - 0.51 - 
3.40 - 0.55 - 
13.20 - 0.55 - 
5.40 - 0.52 - 
4.10 - 0.48 U 
5.20 - 0.75 U 
4.00 - 0.49 - 

Lead 
16.00 - 
14.10 - 

Molybdenum Tetrachloroetherj 
40.1 U 

39.9 u 39.9 u 
0.91 U 12.1 u 
1.10 U 12.4 U 

I I 
FRL I 1.70 I 1 .80 

AIf243DP-01-02-RM 
AlP2'-S3DP-01-04-RM 
AIP%S3DP4145-RM 
AlP293DP-0145-RM-D 
AIP2-$3DP-OI48-RM 
A I  P2*S3DP41-07-RM 
AI P243DP-0149-RM 
AI P2-S3DP-01-09S-RM 
AI P2S3DP-01-10-RM 
A I  P2-S3DP-01-12-RM 
A I  P2S3DP-01-1 2s-RM 
AIP2S3DP41-14-RM 
AI P243DP-01-15-RM 

AI P2-S3DP-01-16-RM 
AI P2-S3DP-01-15S-RM 

Units 
Confidence Level 
Max Result 
Standardized Skewness 

1.09 - 
1.47 - 
1.00 J 
1.11 J 
1.23 - 
0.74 - 
0.85 - 
0.84 - 
0.87 - 
0.87 - 
0.89 - 
0.82 - 
0.87 - 
0.97 - 
0.85 - 

WStatistic Probabiliw 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

0.86 - 
1.17 - 
0.85 - 
0.91. - 
0.54 - 
0.71 - 
0.69 - 
0.69 - 
0.68 - 
0.68 - 
0.74 - 
0.67 - 
0.78 - 
0.65 - 

0.98 - 

19.80 - 
188.00 J 
11.00 J 
18.40 - ' 
8.60 - 
9:IO - . 
9.80 - 
10.50 - 
8.90 - 
12.90 - 
8.50 - 
9.00 - 
12.40 - 
8.70 - 

rhorium-228 I Thorium-232 I Uranium, Total I Technetium-9Q 
0.75 - I 0.77 - I 7.85 - I 1.30 U 

1.20 u 
0.72 U 
1.00 U 
0.80 U 
1.40 U 
1.70 U 
1.30 U 
1.30 U 
1.50.u 
1.30 U 
1.10 u 
1.50 U 
1.60 U 
1.30 U 

0.86 - 
1.15 - 
0.82 - 
0.89 - 
0.93 - 
0.52 - 
0.70 - 
0.69 - 
0.68 - 
0.68 - 
0.63 - 
0.73 - 
0.66 - 
0.77 - 
0.63 - 
1.70 
pciig 

- 95% 
1.15 Q _ _  

- _  
- _  
15 
- -  _ _  
- -  _ _  

Pass 

Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

0.86 - 
1.17 - 
0.85 - 
0.91 - 

.0.96 - 
0.54 - 
0.71 - 
0.69 - 
0.89 - 
0.88 - 
0.66 - 
0.74 - 
0.67 - 
0.78 - 
0.65 - 

_ _  - -  
- _  _ -  

Pass Pass 

8.98 - 
3.39 - 
10.56 -' 

12.34 - 
3.11 - 
1.62 U 
2.08 J 
5.07 - 
4.64 - 
3.52 - 
3.99 - 
3.48 - 
1.90 u 
5.15 - 
4.45 - 

_ _  _ -  _ _  _ _  _ _  _ -  I a posteriori Sample _ _  _ _  _ _  _ _  - -  _ _  

1.28 u 
1.29 U 
1.30 U 
1.21 u 
1.27 U 
1.33 U 
1.17 U 
1.22 u 
1.80 J 
1.33 U 
1.38 U 
1.26 U 
1.33 U 
1.38 U 
1.35 U 

_ _  - -  - -  _ _  _ _  _ _  - _  I 3 _ _  - _  - -  - _  - -  - -  - -  Pass 

10.00 12.00 

90% 90% 

1.444 
15.5% (LN) 
&Test (N) 

6.30 
7.50 

- _  Pass _ _  
Pass Pass Pass 

90% 90% 

11.0 u 
13.2 U 
11.4 U 
13.1 U 
11.5 U 
12.5 U 
13.9 U 
10.9 u 
12.1 u 
13.3 U 
11.5 U 
11.9 u 

21.8 UJ 
11.5 U 

3800.0 
U m J  
90% 

21.8 UJ @ _ -  
- -  _ _  
15 
- _  
- -  
- -  

41.8 u 
39.0 U 
38.8 u 
37.5 u 
37.3 u 
39.0 U 

'48.3 u 
37.8 u 
37.9 u 
45.6 U 
36.7 U 
40.5 U 
65.4 U 
38.5 u 

130.0 
~sncg 
90% 

65.4 U Q _ _  - -  _ _  
15 
- -  
- _  _ _  

130.0 

90% 
65.4 U @ 

"J" estimated result 
"UJ" = not detected, estimated 

"U" = not detected 

"NV" = not validated 
" - = no data qualifier 

r 

I 
e8 
w 
Qa 
a, 



Appendix A Certiflcation Statlstlcs for AlPZS3DP-02 

38.1 U 
38.6 U 

' 42.5 U 
40.1 U 
38.2 U 
38.3 u 
41.4 U 
39.4 u 
48.5 u 
39.2 U 
38.1 U 
42.1 U 
41.1 U 

130.0 
lJmg 
90% 

48.5 u Q .- _ _  _ _  
13 _ _  _ _  - -  _ _  

Pass 

38.1 U 
38.6 U 
42.5 U 
40.1 U 
38.2 U 
38.3 u 
41.4 U 
39.4 u 
48.5 u 
39.2 U 
38.1 U 
42.1 U 
41.1 U 

130.0 
wh4 
90% 

48.5 u Q _ _  _ _  _ _  
13 _ _  
- _  _ _  _ _  

Pass 

. 

Non-Parametric Prob. 

A I  PZ-S3DP-02-03-RM-D 
AIPZ-S3DP-02-04-RM 
A I  PZ-S3DP-02-06-RM 
A I  PZ-S3DP-02-07-RM 
A I  PZ-S3DP-02-08-RM 
A I  PZ-S3DP-02-09-RM 
A I  PZ-S3DP-02-10-RM 
A I  PZ-S3DP-02-10S-RM 
AIP2-S3DP-02-1 I-RM 
A I  PZ-S3DP-02-13-RM 
A I  PZ-S3DP-02-14-RM 
A I  PZ-S3DP-02-16-RM 

FRL 
Units 

3adium-220 
1.11 - 
1.23 - 
1.21 - 
1.53 - 
1.28 - 
0.78 - 
0.85 - 
1.16 - 
0.72 - 
0.88 - 
0.92 - 
0.83 - 
1.54 - 
1.53 - 
1.70 

95% 
1.54 Q 

PChI 

_ _  - -  _ _  
13 _ _  _ _  _ _  

' 

_ _  
Pass 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

3adium-228 
0.81 - 
0.96 - 
0.93 - 
1.28 - 
1.00 - 
0.66 - 
0.77 - 
0.68 - 
0.66 : 
0.68 - 
0.65 - 
0.85 - 
1.22 - 
1.16 - 
1 .80 
PCU9 
95% 

1.28 Q _ -  
- -  _ _  
13 _ _  _ _  _ _  

_ _  a posteriori Sample 
Size calculation _ -  

_ _  
Pass 

I - _  _ _  . _ _  _ _  _ -  _ _  - _  - _  8 I _ _  - _  _ _  _ _  
.. _ _  - _  - _  - -  _ _  - _  -. Pass _ _  - _  _ _  _ _  

m 
rhorium-228 

0.80 - 
0.93 - 
0.91 - 
1.26 - 
1.01 - 
0.60 - 
0.78 - 
0.67 - 
0.67 - 
0.66 - 
0.64 - 
0.84 - 
1.21 - 
1.16 - 
I .70 

95% 
1.26 Q 

PCikl 

_ _  _ _  _ _  
13 _ _  _ _  
- _  _ _  

Pass 

S 
Thorium232 

0.81 - 
0.96 - 
0.93 - 
1.28 - 
1.00 - 
0.66 - 
0.77 - 
'0.68 - 
0.66 - 
0.68 - 
0.64 -' 

0.85 - 
1.22 - 
1.16 - 
1.50 
PCi9 
95% 

1.28 Q _ _  _ _  _ -  
13 _ _  - _  _ _  

~ _ _  
Pass 

Jranium, Tota 
7.03 - 
6.07 - 
5.38 - 
2.99 U 
8.20 - 
2.36 - 
3.50 J 
5.38 - 
2.66 J 
3.97 - 
2.31 U 
2.51 J 

4.54 J 

82.00 
u94l 
95% 

8.20 Q 

5.18 - 

_ _  _ _  
- - -  

13 _ _  _ _  _ _  _ _  
Pass 

'echnelium-99 
1.73 U 

' 1.28 u 
1.24 U 

. 1.40 U 
1.32 U 
1.22 u 
1.31 U 

. 2.17 - 
1.16 U 
1.39 U 
1.26 U 
1.22. u 
1.10 J 
1.15 U 

30.00 

90% 
2.17 Q 

PCV9 

_ _  _ _  _ _  
13 _ _  _ _  _ _  

~ _ _  
Pass 

1.035 

Proportions 

_ -  
-. 1.33% 
- -  Pass 

Pass Pass 

0.91 - 16.90 J 
0.77 - 12.30 J 
1.00 - 15.80 J 
0.42 U 17.40 J 
0.58 - 10.40 J 
0.62 - 10.70 J 
0.77 - 12.20 J 
0.55 U 10.00 J 
0.63 U 9.20 J 
0.75 - 10.00 J 
0.76 - 10.70 J 
1.10 - 14.80 J 
0.90 - 13.10 J 

1.50 400.00 
us/9 lJg/g 
90% 90% 

1.10 Q 19.80 Q _ _  _ _  _ _  _ _  - -  - _  
13 13 _ _  _ _  _ _  _ _  
- _  _ _  I 

CY GUCS 
Aolybdenurr 

1.20 u 
1.20 u 
0.88 u 
0.84 U 
0.93 U 
1.50 - 
1.00 u 
1.60 - 
1.40 - 
1.00 u 
1.30 U 
1.70 - 
0.30 U 
0.80 u 

Tetrachloroethene 
11.7 U 
11.8 u 
12.0 u 
11.5 U 
11.7 U 
11.3 U 

13.3 U 
2.9 J 
5.4 J 

13.5 U 
8.9 J 
12.6 U 
12.8 u 

11.4 U . 

I 
130.00 I 3600.0 

90% 
1.70 Q 

hclor-1254 Aroclor-I260 



I - -  - _  0 a posteriori Sample 
0 Size calculation _ _  - -  

- -  _ _  - -  _ _  - -  I _ _  - -  - -  - _  - -  

- I  

Appendix A: Certification Statistics for A I  P243HR-01 

'RIMARY COC S 
Jranium, Total 

5.02 - 
16.52 - 
15.10 - 

20.73 - 
16.74 - 
20.99 - 

2.92 U 

3.47 J 
30.42 J 
23.17 J 
12.33 - 
25.37 - 
14.17 - 

82.00 
uglg 
95% 

30.42 @ - -  
- ,- 
- -  
12 
- -  
- -  
- -  

Thorium-232 
0.74 - 

tadium-226 
0.89 J 
1.28 J 
1.42 J 
1.47 J 
1.42 J 
1.18 J 
1.20 J 
1.43 J 
1.50 J 
1.33 J 
1.24 J 
1.10 J 
1.28 J 

Radium-228 
0.74 - 
1.12 - 
1.26 - 
1.25, - 
0.94 - 
0.91 - 
1.18 - 
1.21 - 
1.18 - 
1.13 - 
0.98 - 
0.95 - 
1.06 - 

Thorium-228 
0.71 - 
1.10 - 
1.22 - 
1.23 - 
0.93 - 
0.90 - 
1.20 - 
1.18 - 
1.16 - 
1.11 - 
0.99 - 
0.92 - 
1.04 - 

1.70 
pCilg 
95% 

1.23 @ 
_ -  
- _  _ _  
12 
- -  
_ -  
- _  

I Definition of Qualifiers 1 
2.85 U 

2.95 U 
5.51 - 

4.72 - 
3.90 - 
3.64 - 
6.23 - 
2.98 U 
5.82 J 

2.92 U 
2.98 U 

3.24 - 

21.70 - 
24.70 - 
20.60 - 
27.60 - 
13.80 - 
29.20 - 
20.40 - 
21.30 - 
25.20 - 
25.10 - 
23.60 - 
24.20 - 

A1 P2-S3HR-01-02B-RM 
A1 P2-S3HR-01-04B-RM 
A1 P2-S3HR-01-05B-RM 
A1 P2-S3HR-01-06B-RM 
A1 P2-S3HR-01-08B-RM 
A1 P2-S3HR-Ol-OSB-RM 
A1 P2-S3HR-01-10B-RM 
A1 P2-S3HR-01-12B-RM 
A1 P2-S3HR-01-12B-RM-D 
'A i  P243HR-01-14B-RM 
A1 P2-S3HR-01-15B-RM 
,A1 P2-S3HR-Ol-lGB-RM 

1.12 - 
1.26 - 
1.25 - 
0.94 - 
0.91 - 
1.18 - 
1.21 - 
1.18 - 
1.13 - 
0.98 - 
0.95 - 
1.06 - 

1.50 
pCilg 
95% 

1.26 @ 
- -  
- -  
- -  
12 
- -  
- -  _ _  

"J" = estimc ted result 
"UJ" = not detec :ed, estimated 

"U" = not I letected 

"NV" = not validated 
YJNV" = not detec ed, not validated 

l F R L  
Units 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass / Fail 
2x Rule Pass I Fail PHis I Pass 

- -  
Pass 

_ _  
Pass 

- -  
Pass 



,ppendix A: Certification Statistics . j r  AIP 

1:26 - 
1.20 - 
1.28 - 
1.18 - 
1.09 - 
1.37 - 
1.42 - 
1.40 - 
1.20 - 
1.20 - 
1.28 - 
0.79 - 
1.38 - 

IR-02 

0.84 - 
0.97 - 
0.97 - 
0.96 - 
0.95 - 
1.12 - 
1.12 - 
1.09 - 
1.03 - 
1.01 - 
1.05 - 
0.69 - 
1.06 - 

Sample ID 
A I  P2-S3HR-02-01 B-RM 
A I  P2-S3HR-02-02B-RM 
A I  P243HR-02-03B-RM 
A I  P2-S3HR-02-05B-RM 
A I  P2-S3HR-02-068-RM 
AI  P2-S3HR-02-08B-RM 
A I  P2-S3HR-02-09B-RM 
A I  P2-S3HR-02-10B-RM 
A I  P2433HR-02-12B-RM 
A I  P243HR-02-13B-RM 
A I  P2-S3HR-02-13B-RM-D 
A I  P2-S3HR-02-158-RM 
A I  P2-S3HR-02-16B-RM 

1.70 
pCi1g Units 

Confidence Level 

Standardized Skewness 
1 W-Statistic Probability* 
ITest Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

1.80 1.70 
pCi/g pCilg 

iadium-226 I Radium-228 I Thorium-228 

-95% 
1.42 @ 

95%. 95% 
1.12 @ 1.07 @ 

0.79 - 
0.95 - 
0.95 - 
0.94 - 
0.96 - 
1.07 - 
1.07 - 
1.07 - 
1.00 - 
0.99 - 
1.05 - 
0.67 - 
1.04 - '  

_ _  - _  _ _  
Pass Pass . Pass 

Thorium-232 
0.84 - 
0.97 - 
0.97 - 
0.96 - 
0.95 - 
1.12 - 
1.12 - 
1.09 - 
1.03 - 
1.01 - 
1.05 - 
0.69 - 
1.06 - 

1.50 
pCi1g 
95% 

1.12 @ _ _  _ _  _ _  
12 _ _  
- _  
- -  
- -  

Pass 

Jranium, Total 
2.90 J 
4.62 - 
10.57 - 
20.27 - 
16.23 - 
2.89 U 
3.26 U 
3.17 U 
5.61 - 
4.47 - 
5.15 - 
2.60 U 
3.12 U 

82.00 
uglg 
95% 

20.27 @ 
L -  

- -  
- -  

. I 2  - -  
- -  
- -  
- -  

Pass 

Arsenic 
4.28 J 
4.07 J 
8.73 J 
4.92 J 
5.95 J 
5.85 J 
4.69 J 
3.12 U 
4.78 J 
4.17 J 
5.90 J 
4.88 J 
3.91 J 

12.00' 
ug/g 
90% 

8.73 @ 
- -  
- -  
- -  
12 _ _  
_ -  
- -  . 
- -  

Pass 

Lead 
21.40 - 
17.90 - 
20:80 - 
19.30 - 
20.40 - 
22.20 - 
20.60 - 
21.60 - 
18.10 - 
20.80 - 
21.30 - 
11.30 - 
20.60 - 

400.00 
ug/g 
90% 

22.20 @ _ _  
_ -  
- -  
12 
- _  
- _  
- -  
- -  

Pass 

Definition of Qualifiers ' 

"J" = estimated result 
"UJ" = not detected, estimated 

"U" = not detected 
" - " = no.data qualifier 
"NV" = not validated 

"UNV" = not detected, not validated 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



Appendix A Certlflcatlon Statistics for AlPZS3HR-03 

3eryllium 
0.26 - 
0.25 - 
0.42 - 
0.30 - 
0.46 - 
0.29 - 
0.24 - 
0.17 - 
0.21 - 
0.19 - 
0.58 - 
0.13 - 
0.16 - 
0.45 - 
1.50 

90% 
0.58 @ 

uglg 

- _  _ _  
- _  
13 - -  

Lead 
19.80 - 
15.30 - 
12.10 - 
19.00 - 
13.30 - 
15.10 - 
23.00 - 
18.10 - 
19.70 - 
13.00 - 
16.00 - 
17.60 - 
23.00 - 
17.50 - 
400.00 
usls 
90% 

23.00 @ 
- -  
_ -  
- -  
13 
_ -  

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

. . 
' 

INon-Parametric Prob. 
Est. Mean - Pass I Fail 

41 P2-S3HR-03-02B-RM 
qlP2-S3HR-03-02B-RM-C 
:lPZ-S3HR-03-03B-RM 
blP2-S3HR-03-05B-RM 
A1 P2-S3HR-03-06B-RM 

A1 P2-S3HR-03-09B-RM 
A1 P2-S3HR-03-1 OB-RM 
AlP2-S3HR-03-11B-RM 
AlP2-S3HR-03-12B-RM 
AlP2-S3HR-03-13B-RM 
A1 P243HR-03-14B-RM 
A1 P243HR-03-16B-RM 

41 P263HR-03-07B-RM 

FRL 
Units 

12x Rule Pass I Fail 

ladium-226 Radium-228 

1.12 - 
1.19 - 
1.12 - 
1.04 - 
0.99 - 
1.29 - 
1.15 - 
1.21 - 
1.42 - 
1.40 - 
1.13 - 
1.16 - 
1.29 - 

0.93 - 
0.98 - 
0.83 - 
0.85 - 
0.89 - 
1.15 - 
1.10 - 
1.10 - 
1.44 - 
1.21 - 
1.18 - 
1.09 - 
1.00 - 

Pass I pass 

RlMARYCOCs 
rhorium-228 I Thorium-232 I Uranium, Total 

0.88 J I 0.93 J I 13.29 J 
0.93 - 
0.97 - 
0.83 - 
0.83 - 
0.88 - 
1.13 - 
1.08 - 
1.11 - 
1.46 .- 
1.18 - 
1.19 - 
1.06 - 
0.97 - 

I I 

.1.70 I 1.50 I 82.00 
pCilg 

0.93 - 
0.98 - 
0.83 - 
0.85 - 
0.89 - 
1.15 - 
1.07 - 
1.10 - 
1.44 - 
1.21 - 
1.18 - 
1.09 - 
1.00 - 

11.24 - 
13.47 - 
19.05 - 
3.98 J 
5.11 - 
38.43 - 
17.37 - 
37.34 - 
16.42 - 
5.39 - 

40.03 - 
33.44 - 
3.27 U 

- -  - -  _ -  
Pass Pass Pass 

1.43 U 

1.41 U 
1.31 U 
1.44 U 
1.52 U 
1.45 U 
1.31 U 
1.39 U 
1.43 U 
1.39 U 
1.48 U 
1.41 U 

1.37-U 
2;16 J 
2.85 J 
2.46 J 
2.17 J 
2.55 J 

1.05 UJ 
1.22 UJ 
1.14 UJ 
1.31 UJ 
1.18 J 

1.05 UJ. 
1.10 UJ 
1.59 J 

Pass I T S  

m 
Arsenic 
11.00 - 
6.31 - 
5.90 - 
3.35 u 
5.14 - 
8.14 - 
4.48 - 
5.24 - 
5.43 - 
4.84 - 
6.23 - 
7.09 - 
6.43 - 
8.84 - 
12.00 

90% . 
uglg 

_ -  
- _  
- -  
13 _ -  
- -  
- -  
- -  

Pass - f- Pass Pass 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4)- ** Estimated Mean = Estimated measure of central tendency (Normal: Mean: LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

- m i l  
"J" - estin, ated result 

"UJ" = not dett :ted, estimated 
" U  = no! detected 

" - " = no c1 ata qualifier 
"NV" = net validated 



A1 P2-S3HR-04-02-RM 
A1 P2-S3HR-04-03-RM 
A1 P2-S3HR-04-05-RM 
A1 P243HR-04-06-RM 
A1 P243HR-04-08-RM 
A1 P2-S3HR-04-09-RM 
A1 P2-S3HR-04-11 -RM 
A1 P233HR-04-12-RM 
A1 P243HR-04-13-RM 
A1 P2-S3HR-04-14-RM 
A1 P2-S3HR-04-14-RM-D 
A1 P2-S3HR-04-16-RM 

I a posteriori Sample _ _  
Size calculation - -  

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

_ _  - -  _ _  I _ _  _ _  - -  
- -  - -  - -  - -  _ _  - _  

12x Rule Pass I Fail 

Appendix A: Certification Statistics for A1 P2-S3HR-04 

PRIMARY COCs 
Radium-226 

1.27 - 
1.36 - 
1.07 - 
1.39 - 
1.34 - 
1.25 - 
1.20 - 
0.96 - 
1.28 - 
0.91 - 
1.43 J 
1.24 J 
1.40 - 

1.70 
pCi1g 
95% 

1.43 @ _ _  
- _  _ _  
12 _ _  
- -  
-.- _ _  

Pass 

Radium-228 
0184 - 
1.01 - 
0.82 - 
1.09 - 
1.02 - 
1.02 - 
0.93 - 
0.79 - 
1.07 - 
0.72 - 
0.92 - 
0.87 - 
1.02 - 

1.80 
pCilg 
95% 

1.09 @ 
_ -  _ _  
- -  
12 
- -  _ _  _ _  
- -  

Pass 

Thorium-228 
.0.81 - 
1.00 -, 

0.81 - 
1.01 - 
1.00 - 
0.99 - 
0.92 - 
0.73 - 
1.03 - 
0.70 - 
0.90 - 
0.85 - 
0.98 - 

1.70 
pCi1g 
95% 

1.03 @ 
- -  _ _  _ _  
12 
- -  
- -  _ _  _ _  

Pass 

Thorium-232 
0.84 ,- 

1.01 - 
0.82 - 
1.09 - 
1.02 - 
1.02 - 
0.93 - 
0.79 - 
1.07 - 
0.72 - 
0.92 - 
0.87 - 
1.02 - 

1 S O  
pCilg 
95% 

1.09 @ 
- -  _ _  _ _  
12 
- _  _ _  
- -  _ _  

Pass 

Jranium, Total 
14.32 - 
18.10 - 
9.38 - 
23.37 - 
22.13 - 
12.42 - 
25.49 - 
2.77 U 
12.60 - 
10.22 - 
11.82 J 
8.09 J 
7.92 - 

82.00 
ug/g 
95% 

25.49 @ 
- -  _ _  
- -  
12 
- -  
- _  _ _  _ _  

Pass 

Arsenic . 
7.80 - 
7.57 - 
6.02 - 
7.27 - 
5.57 - 
4.21 - 
3.99 
5.96 - 
6.89 - 
7.15 - 
3.88 J 
7.35 J 
3.76 - 

12.00 

90% 
7.80 @ 

udg 

_ _  
- -  
- -  
12 _ _  
- -. 
- -  
- _  

Pass 

Lead 
22.80 - 
17.40 - 
15.30 - 
24.80 - 
18.70 - 
19.40 - 
21.70 - 
13.10 - 
16.90 - 
17.10 - 
12.40 - '  

20.70 - 
18.50 - 

400:OO 

90% 
24.80 @ 

ug/g 

_ _  
- -  
- -  
12 - -  
- -  _ _  _ _  

Pass 

.'..I 

Definition of Qualifiers, 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV = not validated 
"UNV" = not detected, not validated 

I1 
II - - no data qualifier 



. .  
-q, 
.- u: 
".,f... 

f. . 
?._I 

...< . 
-.- 

a posteriori Sample - -  - -  I Size calculation _ _  - -  

A1 P2-S3HR-05-03B-RM 
A I  P2-S3HR-05-04B-RM 
A I  P2-S3HR-05-05B-RM 
A I  P2-S3HR-05-06B-RM 
A1 P2-S3HR-05-06B-RM-D 
A1 P2-S3HR-05-07B-RM 
A1 P2-S3HR-05-09B-RM 
A1 P2-S3HR-05-1 OB-RM 
A1 P2-S3HR-05-12B-RM 
A1 P2-S3HR-05-13B-RM 
A1 P2-S3HR-05-14B-RM 
A1 P2-S3HR-05-15B-RM 

Units 

- -  - -  - -  - -  - _  I - -  _ _  - -  - -  - _  

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistics for A1 PZ-S3HR-05 

Radium-226 
1.24 - 
1.23 - 
1.23 - 
1.35 - 
1.39 - 
1.27 - 
1.24 - 
1.34 - 
1.27 - 
1.25 - 
0.85 - 
0.97 - 
0.87 - 

1.70 
pCi1g 
95% 

1.39 @ 
- -  
- _  
- _  
12 
- -  
- -  
- -  
- -  

Pass 

3adium-228 
1.04 - 
0.98 - 
1.00 - 
1.23 - 
1.05 - 
1.09 - 
1.07 - 
1.17 - 
1.06 - 
0.96 - 
0.74 - 
0.80 - 
0.77 - 

1.80 
pCi1g 
95% 

1.23 @ 
- _  
- -  _ _  
12 _ _  
- -  _ _  _ _  

Pass 

MARY Cod 
Thorium-228 

1.04 - 
0.98 - 
0.98 - 
1.22 - 
1.04 - 
1.07 - 
1.05 - 
1.14 - 
1.04 - 
0.97 - 
0.72 - 
0.80 - , 

0.75 - 

1.70 
pCi1g 
95% 

1.22 @ _ _  
_ -  
- _  
12 
- -  
- -  _ _  
- -  

Pass 

Thorium-232 
1.04 - 
0.98 - 
1.00 - 
1.23 - 
1.05 - 
1.09 - 
1.07 - 
1.17 - 
1.06 - 
0.96 - 
0.74 - 
0.80 - 
0.77 - 

1.50 
pCi1g 
95% 

1.23 @ _ _  
- -  
- -  
12 
- -  _ _  _ _  _ _  

Pass 

Jranium, Total 
3.72 J 
3.08, J 

5.78 J 
2.99 U 
3.70 J 
3.01 U 
2.87 U 
19.01 - 
3.10 J 
3.18 J 
3.18 U 
2.45 J 

82.00 
ugh  
95% 

19.01 @ 

8.63 - 

_ _  
- -  
_ -  
12 
- -  _ _  
- -  
_ _ .  

Pass 

SECONDl 
Arsenic 
8.19 J 
3.37 u 
3.07 U 
4.15 J 
6.98 J 
3.11 U 
4.77 J 
7.43 J 
3.50 J 
3.60 J 
4.94 J 
4.88 J 
4.75 J 

12.00 
ugh  
90% 

8.19 @ 
- -  
- -  _ _  
12 
_ -  
- -  _ _  
- -  

Pass 

m c s  
Lead 

14.90 - 
10.20 - 
11.20 - 
14.50 - 
17.00 - 
14.00 - 
14.60 - 
12.40 -. 

18.20 - 
14.00 - 
10.30 - 
11.70 - 
15.20 - 

400.00 
uglg 
90% 

18.20 @ 
- -  
- -  _ _  
12 
- -  _ _  _ _  
- -  

Pass 

"J" = es imated result 
"UJ" = not dcdected, estimated 

"U" = plot detected 

"NV" = not validated 
"UNV" = not dv tected, not validated 

- nc: data qualifier 



- 
Sample ID 
A1 P2-S3HW-01-01 -RM 
A1 P2-S3HW-01-02-RM 
A1 P2-S3HW-01-03-RM 
A1 P2-S3HW-01-04-RM 
A1 P2-S3HW-01-05-RM 
A1 P2-S3HW-01-06-RM 
A1 P2-S3HW-01-07-RM 
A1 P2-S3HW-01-08-RM 
A1 P2-S3HW-Ol-09-RM 
A1 P2-S3HW-Ol-lO-RM 
AlP2-S3HW-Ol-lI-RM 
A1 P2-S3HW-01-12-RM 
A1 P2-S3HW-01-13-RM 
A1 P2-S3HW-01-14-RM 
A1 P2-S3HW-01-15-RM 
A1 P2-S3HW-Ol-l6-RM 
A1 P2-S3HW-01-16-RM-D 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 

1.70 

12x Rule Pass I Fail 

I 1.80 I 1.70 1.50 82.00 
pCilg 
95% 

1.30 @ 
- -  
- -  
- -  
16 
- -  
- -  e 

I Pass 

0.99 - 
0.96 - 
0.99 - 
0.72 - 
0.86 - 
1:03 - 
0.75 - 
0.85 - 
0.83 - 
0.93 - 
0.92 - 
1.30 - 
0.74 - 
0.80 - 
0.82 - 
0.75 - 

Appendlx A Certlfication Statistics for AlPZ-S3HW-O1 

1.02 - 
0.97 - 
0.97 - 
0.72 - 
0.84 - 
1.01 - 
0.76 - 
0.85 - 
0.84 - 
0.91 - 
0.88 - 
1.26 - 
0.73 - 
0.77 - 
0.79 - 
0.76 - 

PRIMARY COCs 
ladium-226 I Radium-228 I Thorium-228 I Thorium-232 I Uranium, Total 

1.08 - 
1.17 - 
1.21 - 
1.07 - 
1.27 - 
0.91 - 
0.94 - 
1.13 - 
1.00 - 
1.05 - 
1.53 - 
1.56 - 
0.85 ' -  

0.91 - 
1.17 - 
1.11 - 

- _  
Pass 

0.99 - 
0.96 - 
0.99 - 
0.72 - 
0.86 - 
1.03 - 
0.75 - 
0.85 - 
0.83 - 
0.93 - 
0.92 - 
1.30 - 
0.74 - 
0.80 - 
0.82 - 
0.75 - 

11.74 J 
3.53 J 
5.97 - 
9.16 - 
6.26 - 
3.84 J 
2.37 U 
6.07 - 

8.79 UJ 
5.94 - 
4.90 J 
5.68 - 

8.65 UJ 
8.05 UJ 
17.94 - 
18.56 - 

SE 
Arsenic 
10.20 - 

-echnetium-99 
1.79 J 

2.03 U 
1.33 U 
2.32 U 
1.86 U 
1.39 U 
1.35 U 

1.30 U 

1.30 U 
1.58 U 
1.36 U 
1.38 U 
1.34 u 
1.39 U 

30.00 
pCilg 
90% 

2.56 @ 

1.08 - 

2.13 - 

2.56 - 

- -  
- -  
- -  
16 
- -  
- _  
- -  
- -  

Pass 

4ntimony 
0.47 UJ 
0.51 U 
0.78 U 
0.48 UJ 
0.45 UJ 
0.46 UJ 
0.42 UJ 
0.42 UJ 
0.83 U 
0.43 UJ 
0.55 U 
1.20 u 
0.91 u ' 
0.45 UJ 
0.43 UJ 
0.41 UJ 
0.46 UJ 

10.00 
uglg 
90% 

1.20 u @ 
- -  
- -  
- -  
16 - -  
- -. 
- -  
- -  

Pass 

8.50 - 
12.10 - 
4.70 - 
6.90 - 
4.80 - 
3.30 - 
4.30 - 
7.90 - 
5.00 - 
6.50 - 
18.90 - 
12.60 - 
4.50 - 
3.50 - 
6.60 - 
5.90 - 

12.00 
uglg 
90% 
18.90 
1.867 

60.8% (LN) 
1-Test (LN) 

16 
7.52 
9.14 

Pass 
Pass 

- -  

ONDARY 
3eryllium 
0.78 - 
0.71 - 
0.80 - 
0.78 - 
0.57 - 
0.59 - 
0.71 - 
0.58 - 
0.81 - 
0.56 - 
0.62 - 
0.84 - 
1.00 - 
0.56 - 
0.59 - 
0.59 - 
0.58 - 
1.50 
uglg 
90% 

1.00 @ 
- _  
- -  
- -  

' 16. 
- -  
- -  
- -  
- -  

Pass 

:ocs 
Lead 

13.70 - 
12.60 - 
19.20 - 
10.80 - 
12.20 - 
8.20 - 
8.20 - 
8.70 - 
13.70 - 
10.80 - 
12.50 - 
25.40 - 
18.30 - 
8.60 - 
8.10 - 
11.40 - 
10.20 - 
400.00 
' ugh 

90% 
25.40 @ 

- -  
- -  
- -  
16 
- -  
- -  
- -  
- -  

Pass 

lolybdenum 
1.40 U 
1.50 U 
1.70 U 
1.00 u 
1.30 U 
1.10 u 
0.92 U 
1.10 u 
1.50 U 
1.10 u 
1.10 u 
0.97 U 
1.30 U 
1.30 U 
0.91 u 
1.60 U 
1.10 u 

130.00 
uglg 
90% 

1.70 U @ 
- -  
_ -  
- -  
16 
- -  
- -  _ _  
- -  

Pass 

retrachloroethene 
68.7 - . 
13.3 U 
12.2 u 
12;3 U 
12.4 U 

12.6 U 
11.6 U 
1.3 J 

12.2 u 
12.7 U 
13.7 U 
11.9 u 
11.9 u 
11.2 u 
11.6 U 
11.8 U 

1.1.3 U 

3600.0 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

e2 
0 
0 
P 
IQ 
4 

"J" = estimated result 
"UJ" = not detected, estimated 

"U" = not detected 
" - " = no data qualifier 
"NV" = not validated 

"UNV = not detected, not validated 



Sample ID 
A1 P2-S3NI-01-02-RM 
A1 P2-S3NI-01-03-RM 
A1 P2-S3NI-01-04-RM 
A1 P2-S3NI-01-06-RM 
A1 P2-S3NI-01-07-RM 
A1 P2-S3NI-01-08-RM 
A1 P2-S3NI-01-09-RM 
A1 P2-S3NI-01-11-RM 
A1 P2-S3NI-01-12-RM 
A1 P2-S3NI-01-13-RM 
A1 P2-S3NI-01-14-RM 
A1 P2-S3NI-01-16-RM 
A1 P2-S3NI-01-16-RM-D 

Units 
Confidence Level 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

3adium-226 
1.16 - 
1.01 - 
0.72 - 
1.38 - 
1.38 - 
1.04 - 
0.94 - 
0.83 - 
0.89 - 
1.16 - 
1.11 - 
1.12 - 
1.15 - 

1.70 
pCi/g 
95% 

1.38 @ _ _  
- -  _ _  
12 
- -  _ _  _ _  

I2x-Rule Pass / Fail 

Radium-228 
0.93 J 
0.78 - 
0.60 - 
1.06 - 
1.07 - 
0.87 - 
0.80 - 
0.55 - 
0.77 - 
1.07 - 
0.96 - 
0.90 J 
1.04 J 

1.80 
pCi/g 
95% 

1.07 @ 
- _  
- -  
_ -  
12 
- -  _ _  _ _  

Appendix A: Certification Statistics for A I  P2S3NI-01 

I a posteriori Sample - -  
Size calculation _ _  I 4 _ _  _ _  - _  _ _  _ _  Pass - -  

_ _  _ _  - -  - -  
PHis I PHss 

'RIMARY Cc 
Thorium-228 

0.92 - 
0.77 - 
0.58 - 
1.03 - 
1.07 - 
0.85 - 
0.79 - 
0.54 - 
0.77 - 
1.04 -. 
0.95 - 

. 0.87 J 
1.06 J 

1.70 
p C i/g 
95% 

1.07 @ 
_ -  _ _  
- -  
12 _ _  _ _  
- _  _ _  

Pass 

S 
Thorium-232 

0.93 J 
0.78 - 
0.60 - 
1.06 - 
1.07 - 
0.87 - 
0.80 - 
0.55 - 
0.77 - 
1.07 - 
0.96 - 
0.90 J 
1.04 J 

1.50 
pCi/g 
95% 

1.07 @ 
- -  
- -  _ _  
12 
- -  
- -  
- _  
- -  

Pass 

Jranium, Total 

3.29 U 
2.43 U 
3.89 J 

2.72 U 
2.86 U 
2.65 U 
3.06 U 

6.72 - 

4.25 - 

8.03 - 
16.16 - 
15.28 - 
16.06 - 

82.00 
ug/g 
95% 

16.16 @ 
- -  
- -  
- -  
12 
- -  
-_- 
- -  
- -  

Pass 

Arsenic 
5.74 - 
3.04 - 
2.60 U 
13.60 - 
10.30 - 
6.92 - 
5.58 - 
3.29 - 
3.69 - 
2.95 U 

7.04 J 
3.12 U 

12.00 

90% 
13.60 
1.561 

75.5% (LN) 
t-Test (LN) 

12 
5.71 
8.30 

' Pass 
Pass 

3.91 - 

ug/g 

- -  

Lead 
23.60 - 
12.40 - 
12.90 - 
25.80 - 
24.70 - 
15.50 - 
39.20 - 
12.50 - 
15.50 '- 

19.00 - 
22.60 - 
20.30 - 
24.20 - 

400.00 
ug/g 
90% 

39.20 @ 
- -  _ _  
- _  
12 _ _  _ _  _ _  _ _  

Pass 

"NV" = not validated 
"UNV" = not dc dected, not validated 



I' 
A1 P2-S3NI-02-02-RM 
A1 P2-S3NI-02-04-RM 
A1 P2-S3NI-02-05-RM 
A1 P2-S3NI-02-06-RM 
A1 P2-S3NI-02-07-RM 
A1 P2-S3NI-02-09-RM 
1Al P2-S3NI-02-11-RM 
A1 P2-S3NI-02-11-RM-D 
A1 P2-S3NI-02-12-RM 
A1 P2-S3NI-02-13-RM 
A1 P2-S3NI-02-14-RM 
A1 P2-S3NI-02-15-RM 

a posteriori Sample - -  _ _  I - -  - -  Size calculation 

Appendix A: Certification Statistics for A1 P2-S3NI-02 

_ _  - -  - -  - -  _ _  
- -  - -  _ -  _ -  _ _  

PRIMARY COCs 
3adium-226 

1.07 J 
1.11 J 
1.23 J 
1.02 J 
1.29 J 
1.33 J 
1.15 J 
0.88 J 
1.12 J 
1.05 J 
0.97 J 
1.01 J 
1.07 J 

1.70 
pCi/g 
95% 

1.33 @ _ _  
- -  
- -  
12 
- -  
- -  
- -  
- -  

Pass 

Radium-228 
0.94 J 
1.01 J 
1.07 J 
1.01 J 
1.11 J 
1.19 J 
0.89 J 
0.94 J 
1.00 J 
1.00 J 
0.86 J 
0.95 J 
1.15 J 

1.80 
pCi/g 
95% 

1.19 @ _ _  _ _  
- -  
12 
- -  _ _  _ _  _ _  

Pass 

rhorium-228 
1.05 J 
0.94 J 
1.16 J 
1.11 J 
1.10 J 
1.23 J 
0.98 J 
1.03 J 
1.10 J 
1.09 J 
0.93 J 
0.99 J 
1.20 J 

1.70 
pCi/g 
95% 

1.23 @ 
- -  _ _  _ _  
12 - -  
- -  

.- - _ _  
Pass 

rhorium-232 
0.94 J 
1.01 J 
1.07 J 
1.02 J 
1.11 J 
1.19 J 
0.89 J 
0.94 J 

0.99 J 
0.86 J 
0.95 J 
1.15 J 

1.50 
pCi1g 
95% 

1.00 J 

1.19 @ - -  _ _  
- -  
12. - -  _ _  
- _  _ _  

Pass 

Jranium, Total 
22.60 J 
9.45 J 
13.30 J . 

28.70 J 
31.20 J 
14.30 J 

, 27.20 J 
21.50 J 

,23.60 J 
48.00 J 
4.66 J 
6.13 J 
54.20 J 

. 82.00 
uglg 
95% 

54.20 @ 
- _  _ _  
- -  
12 _ _  _ _  
_ -  
- -  

' Pass 

Arsenic 
6.10 - 
5.10 - 
7.90 - 
6.20 - 
5.60 - 
7.60 - 
8.30 - 
7.50 - 
8.50 - 
7.30 - 
8.00 - 
8.90 - 
6.90 - 

12.00 
ug/g 
90% 

8.90 @ - -  _ _  _ _  
12 
- -  
- -  _ _  
- -  

Pass - 

Lead 
26.40 - 
20.80 - 
30.50 - 
32.10 - 
38.30 - 
19.80 - 
43.00' - 
27.00 - 
26.10 - 
32.70 - 
15.90 - 
15.70 - 
26.00 - 

400.00 
ug/g 
90% 

43.00 @ 
- -  _ _  
- -  
12 _ _  
- -  _ _  
- -  

Pass 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
!'UNV" = not detected, not validated 

no data qualifier II - II = 



Sample ID 
41 P2-S3NI-03-01 -RM 
41 P2-S3NI-03-03-RM 
41 P2-S3NI-03-04-RM 
A1 P2-S3NI-03-05-RM 
A I  P2-S3NI-03-05-RM-D 
A I  P2-S3NI-03-06-RM 
A1 P2-S3NI-03-08-RM 
A1 P2-S3NI-03-09-RM 
A1 P2-S3NI-03-11 -RM 
A1 P2-S3NI-03-12-RM 
A1 P2-S3NI-03-13-RM 
A1 P2-S3N1-03-14-RM 
A I  P2-S3NI-03-15-RM 

Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass / Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistics for A1 P2-S3NI-03 

iadium-226 
1.15 J 
0.99 J 
1.13 J 
1.24 J 
1.18 J 
1.38 J 

1.10 J 
1.28 J 
1.10 J 
1.26 J 
1.50 J 
1.14 J 

1.70 
pCilg 
95% 

1.50 @ 

t.24 J 

_ _  _ _  _ _  
12 
- -  
- _  _ _  _ _  

Pass 

Radium-228 
0.83 - 
1.07 - 
1.00 - 
1.15 - 
1.09 - 
1.05 - 
1.15 - 
0.97 - 
1.00 - 
0.88 - 
1.09 - ' 

1.24 - 
1.03 - 

1.80 
pCi/g 
95% 

1.24 @ 
- -  
- -  
- -  

. 12 
- -  
- -  
_ -  
- -  

Pass 

Thorium-228 
0.82 - 
1.08 - 
1.03 - 
1.17 - 
1.12 - 
1.07 - 
1.17 - 
1.02 - 
1.02 - 
0.89 : 
1.11 - 
1.26 - 
1.06 - 

1.70 
pCi/g 
95% 

1.26 @ _ _  _ _  _ _  
12 
- -  
_ -  _ _  
- -  

Pass 

S 

Thorium-232 
0.83 - 
1.06 - 
0.99 - 
1.14 - 
1.08 - 
1.04 - 
1.14 - 
0.96 - 
0.99 - 
0.87 - 
1.08 - 
1.23 - 
1.02 - 

1.50 
pCilg 
95% 

1.23 @ 
_ -  _ _  
- -  
12 _ _  
- -  
- _  
- _  

Pass 

Jranium, Total 
12.13 - 
13.33 - 
26.26 - 

'_ 29.68 - 
26.69 - 
11.76 - 
14.17 - 
28.67 - 
5.12 - 
9.58 - 
30.89 - 
33.66 - 
38.93 - 

82.00 
ug/g 
95% 

38.93 @ _ _  _ _  
- -  
12 
- -  
- -  
- -  _ _  

Pass 

S 

Arsenic 
8.20 - 
7.50 - 
7.80 - 
9.90 J 
5.10 J 
8.50 - 
6.00 - 
8.50 - 
6.80 - 
8.70 - 
10.00 - 
8.00 - 
7.10 - 

12.00 
uglg 
90% 

10.00 @ _ _  _ _  
_ -  
12 
- -  
- -  
- -  _ _  

Pass 

Lead 
24.70 - 
20.00 - 
19.20 - 
26.10 - 
16.00 - 
18.70 - 
26.10 - 
19.00 - 
22.00 - 
20.40 - 
21.80 - 
26.90 - 
13.40 - 

400.00 
uglg 
90% 

26.90 @ 
- -  _ _  
- -  
12 
- _  _ _  _ _  _ _  

Pass 

Definition t'f Qualifiers 
"J" = estin ated result 

"UJ" = not detf cted, estimated 
"U" = no1 detected 

"NV" = nc t validated 
"UNV" = not dete :ted, not validated 

l e  - II - - no d ata qualifier 

w 
cpb 
a 

NOTES: 
0 (1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 

(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assuml Ition. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 

0 (2) The maximum value of the two duplicates was used in all statistical equations. 

The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormalit 1. 
).r 
e, 



.'j 
. -  

lis 

0 
0 

Sample ID 
A1 P2-S3NI-04-02-RM 
A1 P2-S3NI-04-03-RM 
A1 P2-S3NI-04-03-RM-D 
A1 P2-S3NI-04-04-RM 
A1 P2-S3NI-04-05-RM 
A1 P2-S3NI-04-06-RM 
A1 P2-S3NI-04-07-RM 
A1 P2-S3NI-04-09-RM 
A1 P2-S3N 1-04-1 0-RM 
A1 P2-S3NI-04-11 -RM 
A1 P2-S3NI-04-13-RM 
A1 P2-S3NI-04-15-RM 
A1 P2-S3NI-04-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix B: Certification Statistics for A I  P243NI-04 

PRIMARY COCs 
3adium-226 

0.89 J 
1.08 J 
1.06 J 
1.11 J 
1.11 J 
0.83 J 
1.34 J 
1.14 J 
0.68 J 
1.17 .J 
0.92 J 
0.96 J 
0.88 J 

Radium-228 
0.77 J 
0.82 J 
0.80 J 
0.93 J 
0.94 J 
0.76 J 
1.01 J 
0.99 J 
0.73 J 
1.09 J 
0.77 J 
0.93 J 
0.96 J 

Pais I Pais 

Thorium-228 
0.79 J 
0.83 J 
0.86 J 
1.01 J 
1.03 J 
0.82 J 
1.11 J 
1.13 J 
0.80 J 
1.21 J 
0.80 J 
0.83 J 
1.13 J 

Thorium-232 
0.77 J 
0.82 J 
0.80 J 
0.93 J 
0.94 J 
0.76 J 
1.01 J 
0.99 J 
0.73 J 
1.09 J . 

0.77 J 
0.93 J 
0.96 J 

~ a i s  I Pais 

Uranium, Total 
10.70 J 
21.70 J 
23.70 J 
17.50 J 
16.90 J 
11.00 J 
45.70 J 
23.10 J 
15.20 J 
34.70 J 
4.86 J 
14.00 J 

.18.90 J 

82.00 

95% 
45.70 @ 

ug/g 

- -  
- -  
- -  
12 
- -  
- _  
- -  
- -  

Pass 

S 

iGiGJTK 
19.80 J 

6.40 - 
6.20 - 
8.10 - 
8.90 - 
5.90 - 
8.10 - 
11.60 - 
6.60 - 
7.00 - 
6.90 - 
7.40 - 
7.20 - 

16.10 J 
23.50 J 
23.50 J 
21.80 J 
15.20 J 
39.30 J 
24.30 J 
26.40 J 
52.00 J 
13.20 J 
22.80 J 
17.40 J 

pass 1 pass 

Definition of Qualifiers 
"J" = estimated result ' 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

I1 II - - no data qualifier 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



A1 P2-S2NI-05-02-RM 
A1 P2-S2NI-05-03-RM 
A1 P2-S2NI-05-04-RM 
A I  P2-S2NI-05-05-RM 
'A1 P2-S2NI-05-06-RM 
A1 P2-S2NI-05-07-RM 
A1 P2-S2NI-05-08-RM 
A1 P2-S2NI-05-08-RM-D 
A1 P2-S2NI-05-09-RM 
A1 P2-S2NI-05-1O-RM 
A1 P2-S2NI-05-11-RM 
A I  P2-S2NI-05-12-RM 
A1 P2-S2NI-05-13-RM 
A1 P2-S2NI-05-14-RM 
A1 P2-S2NI-05-15-RM 
A1 P2-S2NI-05-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

I I - _  - -  - -  4 - -  6 a posteriori Sample - -  _ _  - -  - _  

INon-Parametric Prob. 
Est. Mean - Pass I Fail 

12x Rule Pass / Fail 

Appendix A: Certification Statistics for A I  P2-S2NI-05 

PRIMARY CC 
Thorium-228 

0.94 J 
tadium-226 

1.44 J 
1.23 J 
1.05 J 
1.41 - 
1.14 J 
1.17 J 

1.20 J 
1.53 J 

1.31 J 
1.26 J 
1.26 J 
1.45 J 

1.23 J 
1.17 J 

I .70 
pCilg 
95% 

1.53 @ 

1.31 - 

1.27 - 

1.28 - 

- -  
- -  
- -  
16 
- -  
- -  
- _  
..- 

Pass 

3adium-228 
1.21 J 
1.26 J 
1.05 J 
1.22 - 
1.02 J 
1.21 J 

1.31 J 
1.39 J 

2.53 J 
1.32 J 
1.35 J 
1.49 J 

1.51 J 
1.47 J 

1.80 
pCilg 
95% 
2.53 
3.530 

Median 
16 

1.28 
1.39 

Pass 
Pass 

1.31 - 

1.18 - 

1.18 - 

< 1% (LN) 

_ -  

0.98 J 
1.12 J 

1.09 J 
0.95 J 

1.44 J 
1.42 J 

0.95 J 
1.55 J 
1.33 J 
1.67 J 

1.38 J 
1.21 J 

1.70 
pCilg 
95% 

1.67 @ 

1.25 - 

1.30 - 

1.17 - 

. 1.18 - 

_ -  _ _  
- _  
16 
- -  
_ -  
- -  
- -  

Pass 

S 
Thorium-232 

1.21 J 
1.26 J 
1.05 J 
1.22 - 
1.02 J 
1.21 J 

1.31 J 
1.39 J 

1.31 J 
1.32 J 
1.35 J 
1.49 J 
1.18 - 
1.51 J 
1.47 J 

1.50 
pCi/g 
95% 
1.51 

-0.084 
63.0% (N) 
t-Test (N) 

16 
1.28 
1.34 

Pass 
Pass 

1.31 - 

1.18 - 

- -  

Jranium, Total 
5.50 J 
17.70 J 
23.00 J 

9.66 J 
8.85 J 

52.20 J 
39.60 J 

12.80 J 

55.00 J 
54.70 J 
39.70 - 
62.60 J 
63.10 J 

13.42 - 

45.20 - 

36.93 - 

64.90 J . 

- -  
Pass 

SECOND1 
Arsenic 
8.40 - 
6.70 - 
7.40 - 

7.70 - 
8.60 - 

10.20 - 
7.90 - 

11.70 - 
6.20 - 
6.50 - 
9.00 - 

6.60 - 
7.20 - 

12.00 
uglg 
90% 

11.70 @ 
- -  
- _  _ _  
12 
_ -  _ _  
- -  
- -  

Pass 

IY COCS 
Lead 

18.20 J 
16.00 J 
22.30 J 

20.30 3 
17.20 J 

32.60 J 
26.10 J 

22.30 J 
22.60 J 
22.20 J 
26.70 J 

22.30 J 
23.70 J- 

400.00 
uglg 
90% 

32.60 @ 
- -  
_ -  
_ -  
12 
_ -  
- _  
- -  
- -  

Pass 

"UJ" = not detq cted, estimated 
"U" = no. detected 

"NV = ni: I t  validated 



. 9 .  

r .' 

- 7  

9 

Sample ID 
A1 P2-S3NI-06-01-RM 

a posteriori Sample - -  _ -  _ _  _ _  _ _  - -  4 I I Size calculation - -  - -  _ _  - -  - _  Pass - _  

A1 P2-S3NI-06-02-RM 
A1 P2-S3NI-06-03-RM 
A1 P2-S3NI-06-05-RM 
A1 P2-S3NI-06-06-RM 
A1 P2-S3NI-06-07-RM 
A1 P2-S3NI-06-09-RM 
A1 P2-S3NI-06-11-RM 
A1 P2-S3NI-06-12-RM 
A1 P2-S3NI-06-14-RM 
A1 P2-S3NI-06-15-RM 
A1 P2-S3NI-06-16-RM 
A1 P2-S3NI-06-16-RM-D 

Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size . 

Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass / Fail 

Appendix A: Certification Statistics for A1 P2-S3NI-06 
, .  

PRIMARY Cc 
iadium-226 Radium228 

0.98 J 
1.00 J 
1.31 J 
1.33 J 
1.17 J 
1.35 J 
1.14 J 
Y.29 J 
0.50 J 
0.96 J 
0.64 J 
1.23 J 

1.25 J 
1.25 J 
1.28 J 
1.25 J 
1.07 J 
1.26 J 
1.09 J 
1.24 J 
0.34 J 
1.14 J 
0.56 J 
1.13 J 

pCilg 
-95% I 95% 

1.35 @ 1.28 @ 

rhorium-228 
1.23 - 
1.25 - 
1.28 - 
1.33 J 
1.29 - 
1.09 - 
1.31 - 
1.12 - 
1.27 - 
0.34 - 
1.16 - 
0.57 J 
1.17 J 

1.70 
pCilg 
95% 

1.33 @ _ _  
- _  
- -  
12 
- _  
- -  _ _  
- _  

Pass 

S 
Thorium-232 

1.20 - 
. 1.23 - 
'1.24 - 
1.26 J 
1.23 - 
1.06 - 
1.25 - 
1.08 - 
1.22 - 
0.33 - 
1.13 - 
0.56 J 
1.12 J 

1.50 
pCi1g 
95% 

1.26 @ _ _  
- -  
- -  
12 
- _  
- -  _ _  _ _  

Pass 

Uranium, Total 
43.40 - 
55.47 - 
57.01 - 

. 20.61 J 
' 4.87 - 

21.54 -. 

44.85 - 
6.35 - 
10.68 - 
3.43 J 

7.43 J 
14.59 J 

82.00 
uglg 
95% 

57.01 @ 

27.99 - 

- -  
- -  
- -  
12 
- -  _ _  _ _  
- -  

Pass 

Arsenic 
10.20 - 
7.80 - 
8.20 - 
8.60 - 
9.00 - 
5.20 - 
8.90 - 
9.50 - 
10.30 - 
2.30 - 
12.40 - 
7.30 - 
6.70 - 

12.00 
ug/g 
90% 
12.40 
-1.448 

31.1% (N) 
t-Test (N) 

12 
8.31 
9.33 

. Pass 
Pass 

- _  

Lead 
26.30 J 
27.60 J 
28.80 J 
27.70 J 
21.30 J 
19.80 J 
26.60 J 
17.00 J 
23.10 J 
3.80 J 
32.10 J 
19.60 J 
18.40 J 

400.00 

90% 
32.10 @ 

ug/g 

_ _  
_ -  
- -  
12 
- -  
- _  _ _  
- -  

Pass 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

" - 'I = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not validated 



Appendix A: Certification Statistics for A I  P2-S3NI-07 

FRL 
Units 

.i 
T i . <  . .  
1.: -. .. . .. 

, i.. 

1.70 
pCilg 

Sample ID 
AI  P2-S3NI-07-01-RM 
A1 P2-S3NI-07-02-RM 
AI  P2-S3NI-07-04-RM 
A I  P2-S3NI-07-05-RM 
AI  P2-S3NI-07-05-RM-D 
A I  P2-S3NI-07-07-RM 
A I  P2-S3NI-07-08-RM 
A1 P2-S3NI-07-09-RM 
AI  P2-S3NI-07-1O-RM 
A I  P2-S3NI-07-12-RM 
AI  P2-S3NI-07-13-RM 
AI  P2-S3NI-07-14-RM 
A I  P2-S3NI-07-15-RM 

Non-Parametric Prob. 
Est. Mean - Pass I Fail 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** _ _  _ _  

adium-226 
0.93 J 
1.38 J 
1.36 J 
1.31 J 
1.08 J 
1.12 J 
1.17 J 
0.96 J 
1.00 J 
1.13 J. 
1.21 J 

'1.30 J 
0.78 J 

L2x Rule Pass I Fail I Pass 

Radium-228 
0.97 - 
1.05 - 
1.16 - 
1.10 J 
0.92 J 
0.95 J 
1.04 - 
0.96 - 
1.01 - 
1.14 - 
1.04 - 
1.06 - 
0.87 - 

1.80 
pCi/g 
95% 

1.16 @ 
- -  _ _  _ _  
12 ' 

- -  
- -  
_ -  
- _  

Pass 

'RIMARY Cc 
Thorium-228 

-0.98 - 
1.06 - 
1.18 - 
1.12 J 
0.93 J 
0.97 J 
1.02 - 
0.98' - 
1.04 - 
1.18 - 
1.06 - 
1.10 - 
0.88 - 

1.70 
pCi/g 
95% 

1.18 @ 
- _  
- -  _ _  
12 
_ -  
- -  
- _  _ _  

Pass 

S 

Thorium-232 
0.96 - 
1.04 - 
1.15 - 
1.09 J 
0.91 J 
0.94 j 
1.03 - 
0.95 - 
1.00 - 
1.13 - 
1.03 - 
1.05 - 
0.86 - 

1.50 
pCilg 
95% 

1.15 @ 
- -  _ _  _ _  
12 
- -  
- -  
_ -  
_ -  

Pass 

Uranium, Tota 
6.15 - 
5.46 - 
3.82 - 
5.66 - 
5.15 - 
3.72 J 
5.43 - 
5.45 - 
5.36 - 
8.82 - 
8.13 - 
7.39 - 
8.34 - 

82.00 
uglg 
95% 

8.82 @ _ _  
- -  _ _  
12 
- -  
- _  _ _  
- -  

Pass 

Arsenic 
6.40 - 
6.70 - 
4.60 - 
7.80 J 
5.20 J 
6.30 - 
5.40 - 
7.70 - 
6.00 - 
4.70 - 
5.60 - 
3.50 - 
4.90 - 

12.00 
uglg 
90% 

7.80 @ _ _  _ _  
- -  
12 
- -  
- -  
- -  
- _  

Pass 

Lead 
28.00 - 
48.90 - 
37.90 - 
29.10 - 
26.60 - 
23.80 - 
20.50 - 
20.60 - 
178.00 - 
29.40 - 
27.80 - 
25.70 - 
23.40 - 

400.00 
uglg 
90% 

178.00 @ 
- -  _ _  
- -  
12 _ _  
- -  _ _  _ _  

Pass 

~ NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 

Defii' ition of Qualifiers 
"J" =: estimated result 

"UJ" = nc: t detected, estimated 
"U' = not detected 

"NL" = not validated 
"UNV" = no : detected, not validated 

'I - :: : no data qualifier 

I " 

bb 
tu . _  

aa 
a3 

(3) * W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assum] Ition. 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormalil. 1. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 



Appendix A: Certification Statistics for AlPZSBSA-Ol 

1 1 a posteriori Sample - -  - -  
Size caiculation - -  - -  

Sample ID 
A1 P2-S3SA-Ol-Ol-RM 
AI  P2-S3SA-01-02-RM 
A1 P243SA-01-04-RM 
A1 P2-S3SA-O1-05-RM 
A1 P2-S3SA-01-07-RM 
A1 P2-S3SA-01-07-RM-D 
AI  P2-S3SA-O1-08-RM 
A1 P2-S3SA-O1-09-RM 
AlP2-S3SA-Ol-ll-RM 
A1 P2-S3SA-01-12-RM 
A1 P2-S3SA-01-13-RM 
A1 P2-S3SA-01-14-RM 
A1 PP-S3SA-O1-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean.' 
Non-Parametric Prob. 
Est. Mean - Pass / Fail 
2x Rule Pass I Fail 

I - -  - _  4 - -  - -  
- -  - -  - _  - -  - -  Pass ' - -  - -  
- -  - -  - -  

tadium-226 
1.18 - 
1.33 - 
1.27 - 
1.42 - 
1.33 - 
1.25 - 
1.11 - 
1.26 - 
1.21 - 
1.40 - 
1.47 - 
0.99 - 
1.31 - 
1.70 
P W  
95% 

1:47 Q - -  
- _  
- -  
12 - -  
- -  _ _  
- -  

Pass 

iadium-228 
1.07 - 
1.04 - 
1.10 - 
1.08 - 
1.13 - 
1.09 - 
0.86 - 
1.02 - 
1.02 - 
0.99 - 
1.18 - 
0.78 - 
1.03 - 
1.80 
pCilg 
95% 

1.18 @ - -  
- -  
- -  
12 _ -  
- -  _ _  _ _  

Pass 

Thorium-228 
1.04 - 
1.02 - 
1.08 - 
1.06 - 
1.10 - 
1.10 - 
0.86 - 
0.98 - 
0.98 - 
0.96 - 
1.14 - 
0.75 - 
1.04 - 
1.70 
PChJ 
95% 

1.14 Q _ _  _ _  
- -  
12 - -  
_ -  
- _  
- -  

Pass 

8 
Thorium-232 

1.07 - 
1.04 - 
1.10 - 
1.08 - 
1.13 - 
1.09 - 
0.86 - 
1.02 - 
1.02 - 
0.99 - 
1.18 - 
0.78 - 
1.03 - 
1.50 
pCilg 
95% 

1.18 Q _ _  
- -  
- -  
12 
- -  
- -  _ _  
- -  

Pass 

Jranium, Total 
10.51 - 
5.71 - 
15.15 - 
4.47 J 
6.99 J 
13.18 J 
14.78 - 
15.34 - 
6.58 - 

, 17.24 - 
2.79 U 
2.85 U . 

. 6.90 - 
82.00 
ug$ 
95% 

17.24 Q 
- -  
_ -  
- -  
12 _ _  
- -  
- -  
_ -  

Pass 

s t c m s  
'echnetium-99 

1.41 U 
1.54 u 
1.43 U 
1.56 U 
1.66 U 
1.61 U 
1.46 U 
1.53 U 
1.38 U 
1.39 U 
1.54 U 
1.36 U 
1.27 U 

30.00 
pCilg 
90% 

1.66 U Q 
- -  
- _  
- -  
12 - _  
- -  
- -  

. - -  
Pass 

Antimony 
2.05 UJ 
1.34 UJ 
2.81 UJ 
2.11 UJ 
1.63 UJ 
1.61 UJ 
4.12 UJ 
2.91 UJ 
2.82 UJ 
2.15 UJ 
1.94 UJ 
3.08 UJ 
2.37 UJ 

10.00 
uglg 
90% 

4.12u@ - -  
- -  
- -  
12 _ -  
- -  _ _  
- -  

Pass 

Arsenic 
6.47 J 
10.30 J 
9.65 J 
9.94 J 
10.80 J 
13.10 J 
8.76 J 
12.10 J 
7.90 J 
6.60 J 
9.65 J 
9.88 J 
7.58 J 

12.00 
YYg 
90% 
13.10 . 
0.457 

63.8% (LN) 
1-Test (LN) 

12 
9.35 
10.24 

Pass 
Pass 

_ _  

3eryllium 
0.59 - 
0.39 - 
0.64 - 
0,87 - 
0.32 - 
0.62 - 
0.62 - 
0.68 - 
0.67 - 
0.55 - 
0.87 - 
0.53 - 
0.68 - 
1.50 
uglg 
90% 

0.87 Q - -  
_ -  
- -  
12 _ _  
- -  
_ -  
- -  

Pass 

Lead 
25.40 - 
18.80 - 
22.00 - 
23.90 - 
19.90 - 
22.50 - 
16.40 - 
22.70 - 
21.60 - 
19.10 - 
27.60 - 
13.90 - 
19.80 - 
400.00 
ug/g 
90% 

- _  
- -  
- -  
12 - -  
- -  
- -  
_ -  

Pass 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not validated 
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.el P2-S3SA-02-02-RM 
41 P2-S3SA-02-04-RM 
A1 P2-S3SA-02-05-RM 
A1 P2-S3SA-02-06-RM 
AlP2-S3SA-02-08-RM 
A1 P2-S3SA-02-09-RM 
AlP2-S3SA-O2-11-RM 
AlP2-S3SA-O2-12-RM 
AlP2-S3SA-O2-13-RM 
A1 P2-S3SA-O2-15-RM 
A1 P2-S3SA-02-16-RM 
A1 P2-S3SA-02-16-RM-D 

Appendix A: Certification Statistics for AlPZS3SA-02 

lmmmx 
rhorium-228 

0.97 - 
0.90 - 
0.77 - 
1.00 - 
0.83 - 
0.96 - 
0.93 - 
0.82 - 
0.74 - 
0.88 - 
0.98 - 
0.97 - 
0.94 - 
1.70 
pCilg 
95% 

1.00 Q 
_ -  _ _  
- -  
12 
- -  
- -  
- -  

mmn 
Arsenic 
6.53 - 
5.43 - 
4.05 - 
4.07 - 
8.20 - 
6.47 - 
4.63 - 
2.01 - 
4.84 - 
7.08 - 
7.43 - 
7.74 J 
3.89 J 

12.00 
ug/g 
90% 

- -  
- -  
- -  
12 
- -  
- -  
- -  

.- 1 P2-S3SA-02-01-RM 
Thorium-232 

1.00 - 
0.90 - 
0.79 - 
1.02 - 
0.85 - 
1.01 - 
0.95 - 
0.82 - 
0.75 - 
0.92 - 
1.00 - 
1.00 - 
0.98 - 
1.50 
PC@ 
95% 

1.02 Q - -  _ _  
- -  
12 _ _  
_ -  
- -  

Jranium, Total 
7.19 - 
10.62 - 
6.69 - 
10.92 - 
4.85 J 
25.19 - 
7.47 - 
6.07 - 
5.60 - 
16.54 - 
10.74 '- 
6.57 - 
7.72 - 

82.00 
uglg 
95% 

25.19 Q _ _  _ -  
- -  
12 
- -  
_ -  

. - -  

tadium-226 
1.10 - 
1.08 - 
1.08 - 
1.23 - 
1.05 - 
1.09 - 
1.24 - 
1.53 - 
1.17 - 
1.10 - 
0.91 - 
1.26 J 
1.04 J 

1.70 
pCilg 
95% 

1.53 Q - -  
- -  
- -  
12 _ -  
- -  
- -  

3adium-228 
1.00 : 
0.90 - 
0.79 - 
1.02 - 
0.85 - 
1.01 - 
0.95 - 
0.82 - 
0.75 - 
0.92 - 
1.00 - 
1.00 - 
0.98 - 

1.80 
pCilg 
95% 

1.02 Q 
- -  
- -  
_ -  
12 _ -  
_ -  
- -  

'echnetium-99 
1.08 U 
1.12 u 
1.11 u 
1.45 U 
1.45 U 
1.43 U 
1.33 U . 
1.17 U. 
1.29 U 
1.40 U 
1.52 U 
1.40 U 
1.46 U 

30.00 
P W  
90% 

1.52 U Q _ _  
- -  
_ -  
12 
- -  . 
- -  
- -  

4ntimony 
1.06 UJ 
1.52 J 

1.00 UJ 
1.02 UJ 
1.62 J 

1.02 UJ 
1.05 UJ 
1.69 J 

0.92 UJ 
1.16 J 
1.23 J 

1.08 UJ 
0.99 UJ 

10.00 
us/s 
90% 

1.69 Q - -  
- -  
- -  
12 _ _  
- -  
- -  

3eryllium 
0.10 - Lead 

17.70 - 
16.50 - 
20.50 - 
19.10 - 
16.40 - 
22.50 - 
18.50 - 
19.70 - 
32.40 - 
23.10 - 
17.80 - 
19.50 - 
17.40 - 
400.00 
uglg 
90% 

- -  
- -  
- -  
12 
- -  . 

- -  
- -  

Molybdenum 
0.44 U 
1.65 U 
1.09 u 
0.42 U 
0.86 U 
0.43 U 
0.44 U 
0.41 U 
0.38 U 
0.41 U 
0.42 U 
0.53 U 
0.41 U 

130.00 
ug/g 
90% 

1.65 U Q - -  
- -  
- -  
12 - -  
_ -  
- -  

0.03 U 
0.12 - 
0.03 U 
0.03 U 
0.03 U 
0.03 U 
0.03 U 
0.24 - 
0.06 - 
0.07 - 
0.08 - 
0.03 U 

1.50 
ug/g 
90% 

0.24 Q - -  
- -  
- -  
12 
_ -  
_ -  
- -  

"UJ" :: not detected, estimated 
'U" = not detected 
" = no data qualifier 

' NV' = not validated 
"UNV :: not detected, not validated 

1 7  
Units 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 
Non-Parametric Prob. 

2x Rule Pass I Fail 
- -  

Pass - 
- _  

Pass 
_ _  

Pass 
- -  

Pass 
- -  

Pass 
- -  

Pass 
_ -  

Pass 
- -  

Pass 
- -  

Pass 
- -  

Pass 
_ _  

Pass 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability isAhe highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



, 

- _  

Sample ID 
A1 P2-S3SA-03-01 -RM 
A I  P2-S3SA-03-03-RM 
A1 P2-S3SA-03-04-RM 
A I  P2-S3SA-03-06-RM 
A1 P2-S3SA-03-07-RM 
A1 P2-S3SA-03-08-RM 
A I  P2-S3SA-03-10-RM 
A I  P2-S3SA-03-1 I-RM 
A1 P2-S3SA-O3-12-RM 
A1 P2-S3SA-O3-12-RM-D 
A I  P2-S3SA-03-14-RM 
A1 P2-S3SA-O3-15-RM 
A1 P2-S3SA-O3-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean.' 

Appendix A: Certification Statistics for AIPZ-S 

I a posteriori Sample _ _  
Size calculation - -  

SA4 

7 7 12 - _  _ _  - _  - -  - -  - -  I _ _  - -  - _  - -  Pass Pass Pass - -  - -  

pn-Parametric Prob. 
Est. Mean - Pass I Fail 

12x Rule Pass I Fail 

tadium-226 
1.16 - 
1.23 - 
1.12 - 
1.00 - 
1.14 - .  

1.19 .- 
1.20 - 
1.20 - ' 

1.43 - 
1.40 - 
1.56 - 
1.31 - 
1.42 - 
1.70 
PC&l 
95% 

1.56 Q _ _  
- -  
- -  
12 _ _  
- -  
- -  
- -  

Pass 

3adium-228 
1.10 - 
1.00 - 
1.06 - 
1.06 - 
0.90 - 
1.10 - 
1.04 - 
1.06 - 
1.11 - 
1.21 - 
1.11 - 
2.69 - 
1.54 - 
1.80 
pCilg 
95% 
2.69 
4.105 

e l %  (LN) 
Median 

12 
1.08. 
1.21 

Pass 
Pass 

- -  

'RIMARY Cc 
Thorium-228 

1.11 - 
. 0.99 - 

1.06 - 
1.02 - 
0.90 - 
1.08 - 
1.04 - 
1.05 - 
1.08 - 
1.20 - 
1.10 - 
2.79 - 
1.50 - 
1.70 
pCilg 
95% 
2.79 

4.260 
e l %  (LN) 

Median 
12 

1.07 
1.20 

Pass 
Pass 

- -  

S 
Thorium-232 

1.10 - 
, 1.00 - 

1.06 - 
1.06 - 
0.90 - 
1.10 - 
1.04 - 
1.06 - 
1.11 - 
1.21 - 
1.11' - 
2.87 - 
1.54 - 

1.50 
pCilg 
95% 
2.87 

4.235 
e l %  (LN) 

Median 
12 

1.08 
1.21 

Pass 
Pass 

- -  

Jranium. Total 
10.43 - 
7.28 - 

. 15.94 - ' 
10.75 - 
10.45 J 
5.73 - 
13.70 - 
6.65 - 

27.07 J 
10.59 J 
18.23 - 
29.53 - 
41.82 - 
82.00 
uglg 
95% 

41.82 Q _ _  
- -  
- -  
12 - -  
- -  
- -  
- -  

Pass 

rechnetium-99 
1.24 U 
1.19 u 
1.33 U 
1.66 U 
1.36 U 
1.33 U 
1.16 U 
1.27 U 
1.40 U 
1.46 U 
1.24 U 
26.70 - 
3.27 - 
30.00 
pCiIg 
90% 

26.70 @ - -  
- -  
- -  
12 
- -  
- _  _ _  
- -  

Pass 

4ntimony 
1.73 U 
1.48 U ' 

1.02 UJ 
1.02 UJ 
1.57 U 
1.04 UJ 
1.01 UJ 
1.50 U 
2.48 U 
1.71 U 
1.96 U 
4.03 U 
2.65 U 

10.00 
uglg 
90% 

- -  
- -  
- -  

' 12 
- -  
- -  
- -  _ _  

Pass 

Arsenic 
7.54 1 
7.32 - 
5.84 - 
6.44 - 
7.40 - 
7.62 - 
7.00 - 
8.60 - 
10.10 - 
7.79 - 
6.84 - 
8.40 - 
3.66 U 

12.00 
ugk3 
90% 

10.10 Q - -  
- -  
- -  
12 
- -  
- -  
_ -  
- -  

Pass 

3eryllium 
0.21 - 
0.50 - 
0.44 - 
0.23 - 
0.20 - 
0.18 - 
0.03 U 
0.08 - 
0.96 - 
0.80 - 
0.97 - 
0.46 - 
0.44 - 
1.50 

90% 
0.97 Q 

uglg 

_ _  
- -  
_ -  
12 
- -  
- -  
_ -  
- -  

Pass 

Lead 
22.40 - 
18.30 - 
22.50 - 
21.90 - 
20.60 - 
20.60 - 
18.20 - 
20.70 - 
24.40 - 
23.40 - 
24.90 - 
23.50 - 
23.90 - 
400.00 
uglg 
90% 

- -  
- -  
_ -  
12 - -  _ _  
- _  
- -  

Pass 

.. c .  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV = not validated 
"UNV" = not detected, not validated 

no data qualifier w - n =  



Appendix A Certlflcatlon Statistics for AlPZS3SA-04 

" P  
Sat -$@ ID 
AI  P24S3SA-04-OI-RM 
AI  P,E%3SA-04-02-RM 
A1 P243SA-04-03-RM 
AI  P2-S3SA-04-05-RM 
A1 P2-S3SA-04-06-RM 
A1 P2-S3SA-04-07-RM 
AI P2-S3SA-04-09-RM 
AI  P2-S3SA-04-09-RM-D 
A1 P2-S3SA-04-11-RM 
AlP2-S3SA-04-12-RM ' 
A1 P2-S3SA-04-13-RM 
AI  P2-S3SA-04-14-RM 
A1 P2-S3SA-04-15-RM 

FRL 
Units 

I I - -  - -  - -  a posteriori Sample - -  - -  - -  
- -  _ -  _ _  - _  Size calculation _ -  - -  

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

- -  - -  - -  - -  - -  
- _  _ _  - -  - -  - -  

iadium-226 
0.71 - 
0.92 - 
1.29 - 
1.35 - 
1.30 - 
1.13 - 
1.27 - 
1.20 - 
1.59 - 
1.54 - 
1.37 - 
1.27 - 
1.26 - 
1.70 
pCilg 
95% 

1.59 Q - -  
- -  
- -  
12 
- -  
_ -  
_ _  
- -  

Pass 

tadium-22e 
0.55 - 
0.80 - 
1.10 - 
1.13 - 
1.01 - 
1.00 - 
1.10 - 
0.97 - 
1.37 - 
1.39 - 
1.19 - 
1.14 - 
1.09 - 

1.80 
pCilg 
95% 

1.39 Q - -  
- -  
- -  
12 
- -  
- -  
- _  
- -  

Pass 

RlmmYa 

0.56 - 
0.78 - 
1.05 -. 
1.08 - 
1.01 * 

0.97 - 
0.96 - 
1.35 - 
1.35 - 
1.20 - 
1.10 - 
1.06 - 

rhorium-226 

1.06 - 

1.70 
pCi1g 
95% 

1.35 Q - -  
- -  _ _  
12 - -  
_ -  
- -  
- _  

Pass 

'horium-232 
0.55 - 
0.80 - 
1.10 - 
1.13 - 
1.01 - 
1.00 - 
1.10 - 
0.97 - 
1.37 - 
1.39 - 
1.19 - 
1.14 - 
1.09 - 
1.50 
pCi1g 
95% 

1.39 Q - -  
- -  
- -  
12 
- -  
- _  
- -  
- -  

Pass 

Iranium, Tota 
'2.84 u 

8.65 - 
7.08 - 
11.30 - 
10.05 - 
33.98 - 
27.44 - 
26.66 - 
73.71 - 
62.25 - 
19.11 - 
24.78 - 
3.71 J 

82.00 
ugh 
95% 

73.71 Q 
_ -  
- -  
- _  
12 
- -  
- -  
- -  
- -  

Pass 

stc-s 
-echnetium-99 

1.32 U 
1.42 U 
1.21 U' 
0.27 J 
1.42 U 
1.25 U 
1.42 U 
1.41 U 
6.23 J 

1.28 U. 
1.51 U 
1.38 U . 

30.00 
PCQ 
90% 

9.29 Q 

9.29 - 

_ _  
- -  
_ -  
12 _ -  
- -  
- -  _ _  

Pass 

htimony 
4.36 U 
5.00 U 
3.50 U 
1.89 U 
3.69 U 
1.93 U 
2.32 U 
2.91 U 
2.39 U 
3.01 U 
1.58 U 
1.18 U 
1.57 U 

10.00 
uskl 
90% mmj 
- -  
- -  
- -  
12 
- -  
- -  
- -  
- -  

Pass 

Arsenic 
8.38 - 
7.76 - 
8.26 - 
7.56 - 
6.00 - 
8.60 - 
11.10 J 
6.20 J 
0.48 U 
6.60 - 
6.70 - 
7.60 - 
7.76 - 
12.00 
uslg 
90% 

11.10 Q - -  
- -  
- -  
12 
- -  _ _  
- -  
- -  

Pass 

zijaiii 
0.33 U 
0.15 U 
0.27 U 
0.21 u 
0.23 U 
0.35 U 
0.34 U 
0.24 U 
0.72 U 
0.51 U 
0.57 U 
0.26 U 
0.11 u 

1.50 

90% 
uglg 

Im@ _ _  
- _  
- -  
1? - -  
- -  
- -  
- -  

Pass - 

Lead 
13.50 - 
13.00 - 
16.10 - 
16.00 - 
17.70 - 
20.00 - 
23.60 - 
17.90 - 
20.10 - 
26.50 - 
18.00 - 
23.10 - 
17.40 - 
400.00 

90% 
USlS 

_ -  
_ -  
- -  
12 
- _  
- -  
- -  
- -  

Pass - 

Aolybdenum 
0.76 U 
0.76 U 
0.87 U 
0.19 u 
0.54 u 
0.45 U 
0.53 U 
0.35 U 
0.48 U 
0.48 U 
0.44 U 
0.26 U 
0.43 U 

130.00 
USIS 
90%. 

0.87 U Q - -  
- -  
- -  
12 - -  
- -  
- -  
_ -  . 

Pass 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

I 



Sample ID 
A I  P2-S3SA-05-02-RM 
A I  P2-S3SA-05-03-RM 
A I  P2-S3SA-05-04-RM 
A1 P2-S3SA-05-04-RM-D 
A1 P2-S3SA-05-05-RM 
A I  P2-S3SA-05-07-RM 
A1 P2-S3SA-05-08-RM 
A1 P2-S3SA-05-09-RM 
A1 P2-S3SA-05-11-RM 
A1 P2-S3SA-05-12-RM 
A I  P2-S3SA-05-13-RM 
A I  P2-S3SA-05-14-RM 
A1 P2-S3SA-05-16-RM 

FRL 
Units 

0.04 U 
0.52 - 
0.31 - 
0.04 U 
0.37 - 
0.19 U 
0.04 U 
0.03 U 
0.05 U 
0.03 U 
0.04 U 
0.04 U 

1.50 

90% 
0.79 Q 

uglg 

- -  
- -  
- -  
12 - -  
- -  
- -  
- _  

Pass 

Standardized Skewness 
W-Statistic Probability. 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

25.80 - 
25.30 - 
18.30 - 
34.40 - 
22.00 - 
25.80 - 
24.70 - 
23.80 - 
22.90 - 
24.20 - 
24.40 - 
26.80 - 
400.00 

90% 
34.40 Q 

uslg 

- -  
- -  
_ -  
12 
- -  
- -  
- -  
- _  

Pass 

Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendix A: Certification Statistics for 

PRI~ARY CC 
qadium-228 I Thorium-228 

1.19 - I 1.16 - 
Zadium-226 

1.47 - 
1.40 - 
1.45 - 
1.39 - 
1.18 - 
1.31 - 
1.27 - 
1.23 - 
1.16 - 
1.44 - 
1.20 - 
1.36 - 
1.28 - 
1.70 
pCilg 
95% 

1.47 Q 
- -  
- -  
- -  
12 - -  
- -  
- -  
- -  

Pass 

1.15 - 
1.18 - 
1.18 - 
1.12 - 
1.00 - 
1.19 - 
1.13 - 
1.12 - 
1.24 - 
1.07 -' 

1.19 - 
1.20 - 
1.80 
pCilg 
95% 

1.24 Q - -  
- -  
- -  
12 
- -  
- -  
- -  
- -  

Pass 

1.13 - 
1.17 - 
1.16 - 
1.09 - 
0.98 - 
1.20 - 
1.14 - 
1.11 - 
1119 - 
1.09 - 

, 1.20 - 
1.16 - 
1.70 
PC@ 
95% 

1.20 Q 
. _ _  _ _  
- -  
12 _ _  
- -  _ _  
- -  

Pass 

S 

Thorium-232 
1.19 - 
1.15 - 
1.18 - 
1.18 - 
1.12 - 
1.00 - 
1.19 - 
1.13 - 
1.12 - 
1.24 - 
1.07 - 
1.19 - 
1.20 - 

1.50 
PCvg 
95% 

1.24 Q 
- -  _ _  
- -  
12 - -  _ _  _ _  
- -  

Pass 

P2S3SA-05 

SECONDARY COGS 
Jranium, Total 

10.10 - 
8.87 - 
6.70 - 
4.85 - 
5.04 - 
4.39 - 
17.54 - 
15.60 - 
4.07 J 
11.55 - 
6.58 - 
6.72 - 
3.19 U 

Technetium-99 
1.41 U 

1.03 U 
1.44 U 
1.25 U 
1.62 U 

,1.47 u 
1.31 U 
1.21 u 
1.61 U 
1.11 u 
1.41 U 
1.35 U 

1.28 U . 

- -  
Pass 

pCilg 
90% 

1.62 U Q - -  
- -  
- -  
12 
- -  

I - -  

E 

Antimony 
2.10 J 
1.65 J 
1.41 U 
1.69 J 
2.50 J 
2.09 J 
2.04 J 
2.13 J 
1.66 J 
1.65 J 
2.11 J 
1.57 U 
1.96 J 

10.00 
ug/g 
90% 

2.50 Q _ _  
- -  
- -  
12 - -  _ _  
- -  
- -  

Pass 

Arsenic 
7.52 J 
7.96 J 
5.80 J 
5.74 J 
7.26 J 
8.22 J 
6.29 J 
6.80 J 
6.07 J 
7.46 J 
6.83 J 
9.06 J 
8.34 J 

12.00 

' 90% 
uglg 

- _  
- -  
- -  
12 - _  
- -  
- -  
- -  

Pass 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not validated 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests'performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

8 
c3 
0 
).r 
e3 
(0 



Appendix A Certification Statistics for A I  PZ-S3SA-06 

S 

Thorium-232 I Uranium, Total 
1.17 - I 10.82 - 

A*2-S3SA-06-03-RM 
&I P2-S3SA-06-04-RM 
A I  P2-S3SA-06-05-RM 
A I  P2-S3SA-06-07-RM 
A I  P2-S3SA-06-08-RM 
A1 P2-S3SA-06-09-RM 
A I  P2-S3SA-06-IO-RM 
AlPZ-S3SA-06-11-RM 
A1 P2-S3SA-06-14-RM 
A I  P2-S3SA-06-15-RM 
A I  P2-S3SA-06-16-RM 

FRL 
Units 

SECON 
Technetium-99 I Antimony 

1.31 U I 1.59 U 

Confidence Level 
l iGEZi7-  

7.67 - 
9.08 - 
4.76 - 
6.39 - 
8.50-,- 
6.62 - 
5.17 - 
7.27 - 
9.21 - 
6.28 - 
5.30 - 
9.81 - 
7.94 - 
12.00 

Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 

0.57 - 
0.51 - 
0.21 - 
0.33 - 
0.39 - 
0.68 - 
0.34 - 
0.32 - 
0.61 - 
0.79 - 
0.28 - 
0.28 - 
0.49 - 

1.50. 

Non-Parametric Prob. 
Est. Mean - Pass I Fail 

I 

1.50 I 82.00 

I2x Rule Pass I Fail 

I I 

I 30.00 I 10.00 

qadium-226 I Radium-228 
1.39 - I 1.17 - 

_ _  
Pass 

1.37 - 
1.31 - 
1.29 - 
1.11 - 
1.25 - 
1.41 - 
1.43 - 

. 1.33 - 
1.43 - 
1.26 - 
1.21 - 
1.40 - 

_ _  - -  - -  I Pass Pass Pass 

1.15 - 
1.07 - 
1.16 - 
1.00 - 
1.13 - 
1.24 - 
1.10 - 
1.15 - 
1.20 - 
1.09 - 
1.06 - 
1.18 - 

I a posteriori Sample _ -  
Size calculation - -  

pCilg pCilg 

I _ _  _ _  _ -  - -  - -  - _  - -  - -  
_ -  _ -  - -  _ _  _ -  _ -  - -  - -  

-95% I .-950/, 
1.43 @ 1.24 @ 

P i s  I pass 

'RIMARY CC 
Thorium-228 

1.14 - 
1.14 - 
1.05 - 
1.14 - 
0.99 - 
1.12 - 
1.22 - 
1.13 - 
1.14 - 
1.16 - 
1.06 - 
1.03 - 
1.20 - 
1.70 
pCilg 
95% 

1.22 @ 
- _  
- -  
- -  
12 

. - -  
- -  _ _  _ _  

Pass 

12.11 - 
14.47 - 
3.20 U 
9.71 - 
8.23 - 
5.32 - 
4.40 J 
5.87 - 
8.84 - 
10.03 - 
8.12 - 

' 5.61 - 

1.16 U 
1.66 U 
1.62 U 
1.56 U 
1.30 U 
1.49 U 
1.41 U 
1.25 U 
1.39 U 
1.70 U 
0.79 U 
1.49 U 

3.10 U 
2.45 U 
1.98 U 
2.96 U 
1.90 u 
1.50 U 
2.75 U 
2.67 U 
1.81 U 
1.48 U 
3.06 U 
2.13 U, 

-95% 
1.24 @ 

uglg 
95% 

14.47 @ 

pCilg 
90% 

1.70 U @ 

I- 

ARY COCs 
Arsenic I Beryllium 

-. - 
I. ead -. - 

2l.40 - 
2i.60 - 
2 '50  - 
2r: .oo - 
2f..20 - 
211.00 - 
2".10 - 
21i.10 - 
31L.10 - 
2'1.00 - 
2.1.90 - 
2 i.60 - 
2 3.50 - 

-. - 
4 DO.00 

W J  
90% 

3, . I O  @ 
-. - 

- -  _ _  
_ -  
12 - -  _ _  _ _  -. - _ _  

Pass 
- 8  - 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UN\i" = not detected, not validated 

II - I1 - - no data qualifier 



Appendix A: Certification Statistics for A I  PZ-S3SA-07 

A I  P2-S3SA-07-02-RM 
A1 P2-S3SA-07-04-RM 
A1 P2-S3SA-07-05-RM 
A I  P2-S3SA-07-07-RM 
A1 P2-S3SA-07-08-RM 
A I  P2-S3SA-07-09-RM 
A I  P2-S3SA-07-09-RM-D 
A I  P2-S3SA-07-11-RM 
A1 P2-S3SA-07-12-RM 
A1 P2-S3SA-07-13-RM 
A1 P2-S3SA-07-14-RM 
A1 P2-S3SA-07-16-RM 

FRL 
Units 
Confidence Level 
Max Result 

'I 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 
Non-Parametric Prob. 
Est. Mean - Pass I Fail c 2x Rule Pass I Fail 

/Sample ID 
A I  P2-S3SA-07-01 -RM 

bdium-226 
1.22 - 
0.95 - 
1.05 - 
1.11 - 
1.13 - 
1.33 - 
1.10 - 
1.19 - 
1.04 - 
1.02 - 
1.35 - 
1.37 - 
1.33 - 
1.70 
pCilg 
95% 

1.37 @ - -  _ _  
_ -  
12 
- -  
- -  
- -  
- -  

Pass 

tadium-228 
1.13 - '  

1.05 - 
1.03 - 
1.12 - 
1.08 - 
1.12 - 
1.08 - 
1.19 - 
1.04 - 
1.13 - 
1.19 - 
1.12 - 
1.19 - 

1.80 
pCilg 
95% 

1.19 @ 
- _  
- -  
- -  
12 
- -  
- _  
- _  
- -  

Pass 

ARY COCs 

1.05 - 
0.99 - 
1.11 - 
1.05 - 
1.12 - 
1.07 - 
1.17 - 
1.02 - 
1.14 - 
1.18 - 
1.11 - 
1.12 - 
1.70 
pCilg 
95% 

1.18 @ _ -  
- -  
- _  
12 
- -  
- -  _ _  
- -  

Pass 

Thorium-232 
1.13 - 
1.05 - 
1.03 - 
1.12 - 
1.08 - 
1.12 - 
1.08 - 
1.19 - 
1.04 - 
1.13 - 
1.19 - 
1.12 - 
1.19 - 
1.50 

. pCilg 
95% 

1.19 @ 
- -  
- -  
- -  
12 
- -  
- -  
_ -  
- -  

Pass 

Jranium, Total 
7.11 - 
6.81 - 
8.20 - 
33.97 - 
8.51 - 
8.03 - 
4.63 - 
3.87 J 

6.30 J 
9.13 - 

5.72 - 
12.77 - 
58.82 - 
82.00 

-. 
- -  
12 

- -  
Pass 

'echnetium-99 
1.50 U 
1.43 U 
1.57 U 
1.30 U 
1.48 U 
1.51 U 
1.30 U 
1.56 U 
1.58 U 

' 1.63 U 
1.48 U 

. 1.50 U 
1.55 J 

30.00 
pCi1g 
90% 

1.55 @ 
- _  
- -  
_ -  
12 
- -  
- -  
- -  
- -  

Pass 

Antimony 
1.06 UJ 
1.07 UJ 
0.92 UJ 
1.01 UJ 
1.02 UJ 
0.97 UJ 
1.32 J 

1.09 UJ 
1.40 J 

1.05 UJ 
1.04 UJ 
1.03 UJ 
1.80 J 

10.00 
uglg 
90% 

1.80 @ - -  
- -  _ _  
12 
- _  
- _  
- _  
- -  

Pass - 

Arsenic 
2.97 U 
2.92 U 
5.43 - 
5.19 - 
5.79 - 
2.91 - 
7.35 - 
6.87 - 
2.67 U 
2.76 U 
6.34 - 
3.11 - 
2.81 U 

12.00 
usla 
90% 

7.35 @ _ -  
- -  
_ -  
12 _ -  
- -  
- -  
- -  

Pass - 

3eryllium 
1.29 J 
0.05 U 
0.23 U 
0.22 u 
0.28 U 
0.32 U 
0.12 u 
0.15 U 
0.19 u .  
0.27 U 
0.24 U 
0.47 U 
0.11 u 

1.50 
' uglg 
90% 

1.29 @ 
- - .  
_ -  
- -  
12 - -  
- -  
- -  
- -  

Pass 

Lead 
19.30 - 
23.10 - 
26.30 - 
23.20 - 
17.90 - 
20.00 - 
20.30 - 
22.30 - 
18.00 - 
16.60 - 
17.60 - 
25.80 - 
21.40 - 
400.00 
ugh 
90% 

26.30 @ - -  
- -  
- -  
12 
- -  
- -  
- -  
~ - -  

Pass - 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) * W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

8 e 
0 
PI 
Ip 
clr 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV" = not detected, not validate( 



Appendix A: Certlflcation Statlstlcs for A1 P2S3SA-08 

iechnetium-99 
1.22 U 
1.23 U 
1.27 U 
1.18 U 
1.55 U 
1.21 U 
1.38 J 
2.51. - 
1.26 J 
1.38 U 
1.37 J 
1.30 U 
1.93 U 

I C ;  
Antimony 
1.06 U 
1.00 U 
1.11 U 
3.00 J 
1.01 U 
1.08 U 
1.18 J 
2.11 J 
2.17 J 
1.43 J 
1.13 U 
1.01 U 
1.03 U 

A?g2-S3SA-08-02-RM 
A1 P2-S3SA-08-04-RM 
AI  P2-S3SA-08-05-RM 
AI  P2-S3SA-08-06-RM 
A1 P2-S3SA-08-07-RM 
AI  P2-S3SA-08-09-RM 
A1 P2-S3SA-O8-lO-RM 
A1 P2-S3SA-08-11 -RM 
A1 P2-S3SA-O8-11-RM-D 
A1 P2-S3SA-08-14-RM 
AI  P2-S3SA-O8-15-RM 
AI  P2-S3SA-08-16-RM 

3eryllium 
0.51 - 
0.45 - 
0.41 - 
0.18 - 
0.33 - 
0.25 - 
0.42 - 
0.24 - 
0.17 - 
0.16 - 
0.28 - 
0.38 - 
0.54 - 
1.50 
ug/g 
90% 

0.54 Q _ _  
- -  
- -  
12 - -  
- -  
- -  

1.33 - 
1.26 - 
1.36 - 
1.42 - 
1.43 - 
1.27 - 
1.45 - 
1.30 - 
1.18 - 
2.18 - 
1.51 - 
1.47 - 

Lead 
25.40 - 
21.90 - 
19.10 - 
13.90 - 
18.60 - 
17.00 - 
17.20 - 
14.30 - 
17.70 - 
21.00 - 
29.60 - 
20.30 - 
22.10 - 
400.00 
uglg 
90% 

29.60 @ _ -  
- -  
- -  
12 - -  
- -  
- -  

FRL 
Units 
Confidence Level 
Max Result 

3.997 
< I %  (LN) 

Median 
12 

1.41 
1.47 

Pass 
Pass 

- -  

1.70 
pCiIg 
95% 
2.18 

iadium-228 
1.20 - 
1.09 - 
1.24 - 
1.22 - 
1.17 - 
1.13 - 
1.08 - 
0.98 - 
1.11 - 
1.20 - 
1.07 - 
1.26 - 

1.22 - 

1 .80 
pCiIg 

1.26 Q 
95% 

- -  
- -  
- -  . 
12 
- _  
- -  
- _  - -  

Pass 
- -  

Pass 
- -  

Pass 

ImmnI 
rhorium-22e 

1.16 - 
1.09 - 
1.21 - 
1.18 - 
1.11 - 
1.09 - 
1.06 - 
0.96 - 
1.11 - 
1.17 - 
1.18 - 
1.06 - 
1.24 - 

1.70 
pCiIg 
95% 

1.24 Q - -  
- -  
- _  
12 - -  
_ -  
- -  

I _ -  - -  - -  _ -  - _  I a posteriori Sample 
Size calculation Pass _ -  - _  - -  - -  _ _  

- -  
Pass 

- _  - -  - -  - -  _ _  
- _  - -  _ _  - _  _ _  

Thorium-232 I Uranium, Tota 

1.09 - 
1.24 - 
1.22 - 
1.17 - 
1.13 - 
1.08 - 
0.98 - 
1.11 - 
1.20 - 
1.22 - 
1.07 - 
1.26 - 
1.50 
PCQ 
95% 

1.26 Q 
- -  
- -  
- -  
12 

7.44 - 
46.52 - 
10.07 - 
21.15 - 
5.34 - 
5.34 - 
16.24 - 
47.69 J 
72.60 J 
52.88 - 
27.49 - 
14.69 - 

82.00 
us44 
95% 

72.60 Q 

pass I pass 

mmn 
Arsenic 
6.01 J 
5.70 J 
5.48 J 
3.05 J 
4.63 J 
2.35 J 
7.54 J 
3.83 J 
3.57 J 
4.97 J 
4.47 J 
5.42 J 
8.47 J 

12.00 
ug/g 
90% nmj _ _  
- -  
- -  
12 - -  
- -  _ _  _ _  

Pass - 

Aolybdenum 
1.26 U 
0.57 U 
0.55 U 
0.45 U 
0.49 U 
0.45 U 
0.91 u 
14.30 - 
0.43 U 
0.45 U 
0.50 U 
0.56 U 
0.43 U 

130.00 
us4l 
90% 

14.30 Q _ _  
- -  
- -  
12 - -  
- -  
- -  
- -  

Pass 

7' -. ifinition of Qualifiers 
11 I, - , - estimated result I 

"UJ" :. not detected, estimated 
'U" = not detected 

" .  " = no data qualifier 
' UV" = not validated 



. -  

I 
Sample ID 
A1 P2-S3SA-09-01-RM 
A1 P2-S3SA-09-02-RM 
A1 P2-S3SA-09-03-RM 
A1 P2-S3SA-09-04-RM 
A1 P2-S3SA-09-05-RM 
A1 P2-S3SA-09-06-RM 
A1 P2-S3SA-09-07-RM 
A1 P2-S3SA-09-08-RM 
A1 P2-S3SA-09-08-RM-D 
A1 P2-S3SA-09-09-RM 
A1 P2-S3SA-09-1O-RM 
A1 P2-S3SA-09-ll-RM 
A1 P2-S3SA-O9-12-RM 
A1 P2-S3SA-09-13-RM 
A1 P2-S3SA-09-14-RM 
A1 P2-S3SA-O9-15-RM 
A1 P2-S3SA-09-16-RM 

FRL 
Units 

0.80 - I 
0.85 - 
1.34 - 
1.42 - 
0.89 - 
1.70 - 
1.34 - 
1.41 - 
1.28 - 
1.23 - 
1.48 - 
1.27 - 
1.45 - 
1.53 - 
1.43 - 
1.26 - 
1.32 - 

Confidence Level 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean" 

0.55 - I 0.51 - 

Appendix A: Certlflcatlon Statlstlcs for AlPZS3SA-09 

1.70 

. .  

I I 
I 1.80 I 1.70 

pCilg 
95% 

0.66 - 
1.14 - 
1.22 - 
0.72 - 
1.17 - 
1.16 - 
1.09 - 
1.12 - 
1.06 - 
1.12 - 
0.90 - 
1.19 - 
1.23 - 
1.13 - 
1.20 - 
0.99 - 

0.66 - 
1.13 - 
1.20 - 
0.70 - 
1.15 - 
1.14 - 
1.10 - 
1.11 - 
1.01 - 
1.08 - 
0.88 - 
1.16 - 
1.20 - 
1.11 - 
1.19 - 
0.96 - 

- -  
Pass 

_ _  
Pass 

S 
Thorium-232 

0.55 - 
0.66 - 
1.14 - 
1.22 - 
0.72 - 
1.17 - 
1.16 - 
1.09 - 
1.12 - 
1.06 - 
1.12 - 
0.90 - 
1.19 - 
1.23 - 
1:13 - 
1.20 - 
0.99 - 
1.50 
pCilg 
95% 

1.23 Q - -  
- -  
- -  
16 
- -  
- -  
- -  
- -  

Pass 

Jranium, Tota 

3.51 J 
4.24 J 
3.33 J 

8.02 UJ 
3.26 U 
5.99 - 
4.80 - 
6.45 - 

3.92 - 

3.68 J 
. 17.53 - 

10.80 - 
7.95 - 
5.95 - 
10.28 - 
6.14 - 
4.26 - 

82.00 
ugh 
95% 

17.53 Q - -  
- -  
- _  
16 _ _  
_ -  
- -  
- -  

Pass 

'echnetium-99 
1.23 U 
1.23 U 
1.20 u 
1.31 U 
1.21 u 
1.25 U 
1.21 u 
1.20 u 
1.07 U 
1.27 ,U 
1.45 U 
1.41 U 
1.37 U 
1.38 U 
1.39 U 
1.40 U 
1.40 U 

30.00 
PCi4 
90% 

1.45UQ _ -  
- -  
- -  
16 - -  
_ -  
_ -  
_ -  

Pass 

Antimony 
1.47 UJ 
2.11 UJ 
1.05 U 
1.01 u 
1.02 u 
1.12 u 
1.06 U 
1.04 U 
1.03 U 
1.39 U 
1.09 u 
1.44 UJ 
1.09 u 
1.02 u 
1.20 UJ 
0.99 UJ 
2.19 UJ 

10.00 
uglg 
90% 

2.19 UJ Q - -  
- _  
- -  
16 _ -  
- -  
- -  
- _  

. Pass 

mmm 
Arsenic 
4.49 - 
6.12 - 
8.47 - 
5.82 '- 

3.72 - 
4.39 - 
6.43 - 
9.09 J 
3.34 J 
7.08 - 
5.34 - 
3.23 U 
8.82 - 
8.83 - 
6.66 * 

3.04 U 
5.26 - 
12.00 
uglg 
90% 

9.09 Q - -  
- _  
_ -  
16 - -  
- -  
_ -  
- _  

Pass 

? T U C S  

0.13 J 
3etyllium 

0.14 J 
0.11 J 
0.60 J 
0.22 J 
0.62 J 
0.50 J 
0.16 J 
0.18 J 
0.79 J 
0.87 J 
0.38 J 
0.54 J 
0.60 J 
0.47 J 
0.20 J 
0.13 J 

1.50 
uglg 
90% 

0.87 Q - _  
_ -  
- -  
16 
- -  
_ -  
- -  

Lead 
11.20 - 
11.50 - 
19.20 - 
17.60 - 
14.10 - 
12.60 - 
12.10 - 
20.60 - 
16.60 - 
26.70 - 
15.80 - 
15.80 - 
21.70 - 
17.20 - 
13.60 - 
9.50 - 
16.80 - 
400.00 
ug/g 
90% 

- -  
- _  
- _  
16 
- _  
- -  
- -  
- -  

Pass 

lolybdenum 
1.15 - 
0.40 - 
0.44 U 
0.42 U 
0.43 u 
0.47 U 
0.44 U 
0.43 U 
0.46 - 
0.58 U 
0.82 - 
0.91 - '  

0.45 U 
0.56 - 
0.43 U 
0.50 - 
0.44 U 

130.00 
usla 
90% 

1.15 Q - -  
- _  _ _  

' 16 
- -  
- _  
- _  
- _  

Pass 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability Is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4@ Estimated Mean = Estimated measure of central tendency (Normal: Mean: LogNormal: Est. Mean: Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

e2 e 
P 
rir 
$.r 

"UJ" = not detected, estimated 
"U" = not detected 

" - " = no data qualifier 
"NV' = not validated 



Appendix A Certiflcatlon Statistics for A I  PZS3SA49B 

- 

. 
' 

,..". 

sa'&e ID 
A1 P!.-S3SA-09-.01B-RM 
Ai'PZ-S3SA-09-02B-RM 
AlPk33SA-09-03B-RM 
AlP2-S3SA-09-04B-RM 
A1 P2-S3SA-09-05B-RM 
A1 P2-S3SA-09-06B-RM 
AlP2-S3SA-09-07B-RM 
AlP2-S3SA-09-08B-RM 
A1 P2-S3SA-09-08B-RM-D 
A1 P2-!33SA-09-09B-RM 
A1 P2-S3SA-09-lOB-RM 
AlP2-S3SA-09-1lB-RM 
A1 P2-S3SA-09-12B-RM 
AlP2-S3SA-O9-13B-RM 
AlP2-S3SA-09-14B-RM 
A1 P2-S3SA-09-15B-RM 
A1 P2-S3SA-09-16B-RM 

Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean r UCL on the Mean" 

0.80 - 
1.11 - 
1.18 - 
0.63 - 
1.01 - 
1.09 - 
1.16 - 
1.17 - 
0.81 - 
1.15 - 
0.93 - 
1.15 - 
1.25 - 
1.11 - 
1.15 - 
1.11 - 

Non-Parametric Prob. 

0.81 - 
1.12 - 
1.21 - 
0.66 - 
1.05 - 
1.15 - 
1.19 - 
1.19 - 
0.85 - 
1.18 - 
1.14 - 
1.26 - 
1.10 - 
1.16 - 
1.14 - 

0.93 - 

12x Rule Pass I Fail 

4.97 J 
3.40 UJ 
5.06 - 
12.50 - 
4.54 - 
9.79 - 
4.11 - 
10.20 - 
9.97 - 

3.17, U 

Ladium-226 
0.95 - 
0.92 - 
1.38 - 
1.50 - 
0.81 - 
1.52 - 
1.51 - 
1.47 - 
1.58 - 
0.89 - 
1.49 - 
1.29 - 
1.44 - 
1.49 - 
1.25 - 
1.30 - 
1.43 - 
1.70 
pCilg 
95% 

1.58 Q _ _  
- -  
- _  
16 
_ -  _ -  
- -  

0.71 J 
0.40 J 
0.47 J 
0.44 J 

0.56 J 
0.41 J 
0.57 J 
0.78 J 
0.54 J 

0.46 J 

_ _  
Pass 

12.00 
uglg 
90% 
12.50 
0.358 

36.0% (N) 
I-Test (N) 

16 
6.54 
7.68 

Pass 
Pass 

- _  

iadium-22t 
0.70 - 
0.81 - 
1.12 - 
1.21 - 
0.66 - 
1.05 - 
1.15 - 
1.19 - 
1.19 - 
0.85 - 
1.18 - 
0.93 - 
1.14 - 
1.26 - 
1.10 - 
1.16 - 
1.14 - 
1 .eo 
pCilg 
95% 

1.26 @ _ -  
- _  _ _  
16 - -  - _  
- _  

1.50 
uglg 
90% 

0.78 Q _ _  
- -  - -  
16 - -  _ -  
- _  
- _  

Pass 
_ _  

Pass 

I I - _  - _  _ _  _ _  - _  _ _  - -  3 a postenon Sample - -  _ _  - -  _ _  - -  _ _  - -  Pass 
- _  _ _  _ _  _ _  .- - _  

P i s  I PHss 

Iranium. Tot2 
2.91 U 
2.42 J 
4.57 - 
2.85 U ' 

2.64 U 
3.04 J 

3.69 J 
2.59 U , 

2.93 U 

5.18 - ' 

7.28 - 
4.56 - 
3.68 U 
4.03 J 
3.68 J 
3.91 J 
2.83 J 

82.00 
uglg 
95% 

7.28 Q - _  
_ -  _ _  
16 _ _  
- -  _ _  
_ -  

Pass 

'echnetium-99 
1.32 U 
1.29 U 
1.28 u 
1.43 u 
1.18 u 
1.29 U 
1.18 U 
1.40 U 
1.22 u 
1.33 U 
1.38 U 
1.39 U 
1.40 U 
1.39 U 
1.35 U 
1.46 U 
1.22 u 

30.00 
pCilg 
90% 

1.46 U Q _ -  _ _  _ _  
16 - -  - -  
- -  
- -  

Pass 

Antimony 
1.29 UJ 
1.34 UJ 
1.06 U 
1.02 u 

3.14 UJ 
1.04 U 

1.02 u 
1.09 u 
1.04 UJ 
1.04 U 
1.02 u 
1.12 u 
1.08 u 
1.06 U 
1.09 u 
1.12 UJ 

10.00 
uglg 
90% 

3.14 UJ Q 

1.02 u- 

- _  _ _  
_ -  
16 - _  
- _  
_ -  
_ -  

Pass 

6.54 - I 0.26 J 

Lead 
12.20 - 
14.50 - 
15.30 - 
18.60 - 
10.40 - 
10.40 - 
18.60 - 
14.60 - 
9.55 - 
15.40 - 
26.20 - 
12.20 - 
17.30 - 
20.60 - 
16.40 - 
18.90 - 
19.20 - 
400.00 
ugh 
90% . 

26.20 Q _ _  _ _  _ _  
16 - -  
_ -  _ -  
_ -  

Pass 

lolybdenum 

0.42 U 
0.44 U 
0.43 U 

0.43 U 
0.43 U 
0.42 U 
0.45 U 
0.42 U 

0.42 U 
0.46 U 
0.75 - ' 

0.44 U 
0.80 - 
0.98 - 
130.00 
uslg 
90% 

1.26 Q 

0.67 - 

0.71 - 

1.26 - 

- _  _ _  
_ -  
16 
- _  - _  
- _  _ _  

Pass 

"I. J" = not detected, estimated 
. "U" = not detected 
" - " = no data qualifier 
"NV" = not validated 
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Appendix A: Certification Statistics for A1 P2-S3SA-10 

P-s 
Sample ID 
AlP2-S3SA-lO-Ol-RM 
A1 P2-S3SA-l0-03-RM 
A1 P2-S3SA-l0-04-RM 
A1 P2-S3SA-10-05-RM 
A1 P2-S3SA-10-07-RM 
A1 P2-S3SA-10-08-RM 
A1 P2-S3SA-10-09-RM 
A1 P2-S3SA-lO-lO-RM 
A1 P2-S3SA-10-11 -RM 
A1 P2-S3SA-lO-ll-RM-D 
A1 P2-S3SA-lO-13-RM 
A1 P2-S3SA-10-14-RM 
A1 P2-S3SA-l0-15-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 

3adium-226 
1;34 J 
1.42 J 
1.37 J 
1.55 J 
1.47 J 
1.15 J 
1.46 J 
1.35 J 
1.33 J 
1.13 J 
1.53 J 
1.50 J 
1.47 J 

Radium-228 
1.22 J 
1.17 J 
1.16 J 
1.33 J 
1.31 J 
1.23 J 
1.20 J 
1.19 J 
1.18 J 
1.19 J 
1.27 J 
1.32 J 
1.23 J 

Thorium-228 
1.24 - 
1.19 - 
1.16 - 
1.37 - 
1.34 - 
1.24 - 
1.24 - 
1.21 - 
1.19 - 
1.19 - 
1.37 - 
1.34 - 
1.25 - 

1.70 
pCilg 
95% 

1.37 @ 
- _  
- -  
- -  
12 
- -  
- -  
- -  _ _  

Pass 

Thorium-232 
1.21 - 
1.16 - 
1.14 - 
1.32 - 
1.29 - 
1.22 - 
1.18 - 
1.18 - 
1.17 - 
1.18 - 
1.26 - 
1.30 - 
1.21 - 

1.50 
pCi1g 

. 95% 
1.32 @ _ _  _ _  _ _  

12 _ _  
- -  _ _  
_ -  

Pass 

Jranium, Total 
30.61 - 
12.62 - 
6.67 - 
6.06 - 
6.01 - 

,6.87 - 
5.93 - 
10.97 - 
5.86 J 
8.65 J 
5.47 - 
4.59 - 
3.00 - 

82.00 

95% 
30.61 @ 

ug/g 

- _  _ _  
- -  
12 
- -  _ _  
_ -  _ _  

Pass 

W c s  
Arsenic 
7.60 - 
9.00 - 
6.50 - 
8.10 - 
8.80 - 
9.10 - 
9.30 - 
8.40 - 
6.80 - 
7.70 - 
6.70 - 
10.50 - 
10.60 - 

12.00 
uglg 
90% 

10.60 @ 
- -  _ _  
- _  
12 
- -  _ _  _ _  _ _  

Pass 

Lead 
19.80 - 
22.80 - 
16.70 - 
19.70 - 
18.20 - 
20.10 - 
16.90 - 
16.30 - 
15.80 - 
18.10 - 
13.00 - 
25.60 - 
16.50 - 

400.00 
ug/g 
90% 

25.60 @ _ _  
- -  
- -  
12 
- _  
- -  
- -  
- -  

Pass 

+. . 

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated. 
"U" = not detected 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were, generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 



Appendix A Certlflcatlon Statlstlcs for AlP2S3SA-11 

_ .  '. ::t 

' y? 
. .  I*: 
._. *.: ; ... 
.... . 
.. _. 

Sample ID 
AlP2-S3SA-ll-Ol-RM 
A1 P2S3SA-11-02-RM 
A1 P2-S3SA-1 I-03-RM 
AlP2-S3SA-11-04-RM 
AlP2-S3SA-ll-05-RM 
AlP2-S3SA-11-06-RM 
AlP2-S3SA-ll-07-RM 
AlP2-S3SA-11-08-RM 
A1 P2-S3SA-11-09-RM 
AlP2-S3SA-ll-lO-RM 
AlP2-S3SA:ll-ll-RM 
A1 P2-S3SA-11-12-RM 
A1 P2-S3SA-11-12-RM-D 
A1 P243SA-11-13-RM 
AlP2-S3SA-1 I-14-RM 
A1 P243SA-11-15-RM 
A1 P2-S3SA-11-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test, Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean*' 
Non-Parametric Prob. 1- 

0.07 - 
0.53 - 
0.11 - 
0.33 - 
0.66 - 
0.11 - 
0.03 U 
0.24 - 
0.65 - 
0.39 - 
0.32 - 
0.40 - 
0.61 - 
0.21 - 
0.76 - 
0.41 - 

1.50 

90% 
0.76 @ 

ugh 

- -  
- -  
- -  
16 - -  
- -  
- -  

12x Rule Pass I Fail 

10.30 - 
20.30 - 
14.50 - 
17.00 - 
20.80 - 
9.96 - 
15.20 - 
19.00 - 
18.00 - 

. 19.60 - 
19.30 - 
18.90 - 
18.80 - 
14.80 - 
23.90 - 
16.90 - 
400.00 

90% 
23.90 @ 

-wig 

- -  
- -  
- -  
16 _ _  
- -  
- -  

tadium-226 
0.93 - 
0.90 - 
1.41 - 
0.85 - 
1.42 - 
1.40 - 
0.71 - 
1.04 - 
1.17 - 
1.52 - 
1.32 - 
1.48 - 
1.46 - 
1.41 - 
0.90 - 
1.42 - 
1.11 - 

Radium-228 
0.74 - 
0.77 - 
1.15 - 
0.74 - 
1.15 - 
1.17 - 
0.67 - 
0.89 - 
0.90 - 
1.21 - 
1.03 - . 

1.19 J 
1.21 J 
1.16 - 
0.77 - 
1.27 - 
0.86 - 

P i s  I Pass 

m 
rhorium-228 

0.71 - 
0.77 - 
1.14 - 
0.73 - 
1.13 - 
1.16 - 
0.64 - 
0.88 - 
0.88 - 
1.21 - 
0.98 - 
1.16 J 
1.20 J 
1.15 - 
0.74 - 
1.23 - 
0.84 - 

1.70 
pCi1g 
95% 

1.23 Q _ _  
- _  
- -  
16 - -  
_ _  
- -  
- -  . 

Pass 

:S 
Thorium-232 [ Uranium, Total 

0.77 - 
1.15 - 

. 0.74 - 
1.15 - 
1.17 - 
0.67 - 
0.89 - 
0.90 - 
1.21 - 
1.03 - 
1.19 J 
1.21 J 
1.16 - 
0.77 - 
1.27 - 
0.86 - 

5.70 - 
11.40 - 
2.42 J 
25.45 - 
6.60 - 
3.62 J 
7.27 - 
37.71 - 
25.41 - 
38.17 - 
22.36 J 
18.30 J 

2.44 U 
3.32 J 
3.06 J 

8.03 - 

SkCONDARYCOCS 
echnetium-99 

1.34 U 
1.22 u 
1.31 U 
1.18 u 
1.25 U 
1.19 u 
1.14 U 
1.25 U 
1.96'J 
1.34 U 

1.36 U 
1.37 U 
1.27 U 
1.37 U 
1.26 U 

' 1.21 u 

30.00 

90% 
2.63 Q 

2.63 - 

PCih 

- -  
- -  
- -  
16 - -  _ _  
- -  _ _  

Pass 

9ntimony 
1.19 - 
1.75 - 
0.99 u 
1.58 - 
1.06 U 
1.05 U 

1.04 U 

1.05 U 

1.40 - 
2.35 - 
2.14 - 
1.54 - 
1.76 - 
1.07 U 
0.94 U 
1.12 u 
0.97 U 

10.00 
ugh 
90% 

2.35 Q 
- -  
- -  
- -  
16 - -  _ _  
- -  
- _  

Pass 

Arsenic 
8.64 J 

2.89 UJ 
10.80 J 
3.48 J 
7.04 J 
6.09 J 
3.33 J 
7.22 J 
8.97 J 
6.96 J 
5.77 J 
5.25 J 
6.56 J 
5.28 J 
3.55 J 
7.45 J 
7.94 J 

12.00 
ugh 
90% 

10.80 Q 
- _  
_ -  
_ -  
16 - -  

. - -  _ _  
_ -  

Pass pass I P,,, 

dolybdenum 
1.26 U 
0.88 u 
0.62 U 
0.70 U 
0.44 U 
0.44 U 
0.61 U 
0.51 U 
0.43 U 

0.45 U 
0.46 U 
0.44 U 
0.45 U 

0.50 U 
0.94 U 

130.00 

90% 
1.26 U Q 

0.60 U. 

0;57 U 

ug/g 

_ -  
- -  
_ -  
16 
- _  
- -  
- _  
- -  

Pass 

NOTES: 
(1) Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
0 (3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wiik W-statistic for tests for the validity of the normality assumption. 

The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 
(4) ** Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 0 

P * 
Q, 

"Us !' = not detected. estimated 
"U" = not detected 

" - " = no data qualifier 

L "NV" = not validated 
"UN! " = not detected, not validated 



.. . ._ . 

I 
Aolybdenum 

2.81 U 
1.08 U 

* .  

I Definition of Qualifiers 
"J" = estimated result I 

:adium-226 
1.11 - 
0.87 - 
1.57 - 
0.81 - 
1.54 - 
1.44 - 
0.88 - 
0.96 - 
1.37 - 
1.50 - 
1.54 - 
1.54 - 
1.54 - 
1.56 - 
0.75 - 
1.49 - 
1.12 - 

1.70 
pCilg 
95% 

1.57 Q - -  
_ -  
_ -  
16 
- -  
- -  
- -  
_ -  

Pass 

. ' ..,' 
. . 

tadium-22@ 
0.91 - 

. 0.71 - 
1.23 - 

. .0.69 - 
1.28 - 
1.17 - 
0.66 - 
0.80 - 
1.16 - 
1.17 - 
1.23 - 
1.08 J 
1.29 J 
1.28 - 
0.70 - 
1.22 - 
0.93 - 

1 .EO 
pCilg 
95% 

1.29 Q 
- -  
- _  
- -  
16 _ _  
- -  
- -  
- -  

Pass 

Sample ID 
A1 P2-S3SA-11-01 B-RM 
AlP2-S3SA-ll-02B-RM 
AlP2-S3SA-ll-OJB-RM 
AlP2-S3SA-11-04B-RM 
A1 P2-S3SA-11-05B-RM 
A1 P2-S3SA-ll-O6B-RM 
AlP2-S3SA-11-07B-RM 
AlP2-SJSA-ll-OBB-RM 
A1 P2-S3SA-ll-OSB-RM 
AlP2-S3SA-ll-lOB-RM 
AlP2-S3SA-ll-llB-RM 
A1 P2-S3SA-11-12B-RM 
AlP2-S3SA-ll-lPB-RM-D 
A1 P2-S3SA-11-13B-RM 
AlP2-S3SA-ll-I4B-RM 
AlP2-S3SA-11-15B-RM 
A1 P2-S3SA-11-16B-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability* 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean** 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Appendlx A Certification Statistics for AlPZS3SA-11B 

COCS _ ~ . .  

rhorium-228 I Thorium-232 I Uranium, Total 
0.90 - I 0.91 - I 5.30 - 
0.67 - 
1.19 - 
0.67 - 
1.28 - 
1.14 - 
0.64 - 
0.79 - 
1.12 - 
1.16 - 
1.22 - 
1.06 J 
1.26 J 
1.22 - 
0.68 : 
1.22 - 
0.94 - 

- _  
Pass 

0.71 - 
1.23 - 
0.69 - 
1.28 - 
1.17 - 
0.66 - 
0.80 - 
1.16 - 
1.17 - 
1.23 - 
1.08 J 
1.29 J 
1.28 - 
0.70 - 
1.22 - 
0.93 - 
1.50 
PCilg 
95% 

1.29 Q _ -  
- -  
_ -  

. 16 - _  
- -  
- -  
- -  

Pass 

3.06 U 
5.45 - 
2.74 J 
3.08 J 
3.29 J 
2.88 u 
3.21 J 
13.93 - 
10.47 - 
8.31 - 

14.07 J 
7.26 J 

2.43 U 
3.78 J 
2.22 u 

5.51 - 

echnetium-99 
1.24 U 
1.20 u 
1.25 U 
1.24 U 
1.25 U 
1.39 U 
1.29 U 
1.28 u 
1.39 U 
1.25 U 
1.32 U 
1.21 u 
1.25 U 
1.24 U 
1.31 U 
1.21 u 
1.45 U 

30.00 
PC4I 
90% 

1.45 U Q - -  
- -  _ _  
16 
- -  
_ c  

- -  
~~ - -  

Pass 

htimony 
1.03 U 

1.03 U 
0.94 U 

1.03 U 

2.46 - 

2.60 - 
1.76 - 
2.19 - 
1.04 U 
1.09 u 
1.09 u 
1.08 U 
1.17 - 
1.11 u 
1.14 - 
1.00 u 
1.53 - 

10.00 
uglg 
90% 

2.60 Q - -  
- -  _ _  
16 
- -  
- -  _ _  _ _  

Pass 

Arsenic 
3.83 J 
4.50 J 
5.27 J 
4.32 J 
10.30 J 
9.40 J 

3.03 UJ 
11.40 J 
5.70 J 
6.85 J 

3.39 UJ 
7.58 J 
5.49 J 

3.47 UJ 
3.14 UJ 
7.92 J 
5.44 J 

12.00 
usla 
90% 

11.40 Q _ -  
_ -  _ _  
16 
- -  
- -  
_ -  
- _  

Pass 

3eryllium 
0.23 - 
0.20 - 
0.68 - 
0.13 - 
0.46 - 
0.45 - 
0.09 - 
0.03 U 
0.34 - 
0.55 - 
0.62 - 
0.78 - 
0.87 - 
0.62 - 
0.21 - 
0.87 - 
0.24 - 
1.50 
WGl 
90% 

0.87 Q 
- -  
- -  
_ -  
16 
- -  
_ -  _ _  
- _  

Pass - 

Lead 
16.40 - 
14.60 - 
13.80 - 
12.30 - 
21.70 - 
18.70 - 
11.40 - 
12.40 - 
14.50 - 
20.10 - 
16.90 - 
19.30 - 
19.60 - 
18.10 - 
11.90 - 
24.20 - 
13.30 - 
400.00 
w g  
90% 

- _  
- -  
- -  
16 - -  
- -  
- _  
- _  

Pass - 

"UJ" = not detected, estimated 
" U  = not detected 

" - " = no data qualifier 
"NV" = not validated 

0.51 U 
1.86 U 
0.93 U 
0.43 U 

0.89 u 
0.43 U 
0.59 U 
0.45 U 
0.45 U 
0.47 U 
0.46 U 
0.58 U 
0.54 u 
0.64 u 

130.00. 
USlS 
90% 

2.81 u Q 
_ -  
- -  
- -  
16 - -  
- -  _ -  
_ -  

Pass 

NOTES: 
(1) Maximum result did not exceed the FRL. therefore no statistics were generated and no other tests performed. 
(2) The maximum value of the two duplicates was used in all statistical equations. 
(3) W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 

(3.. Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean: Non-Parametric: Median). 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormai) to test for lognormality. 

0 
0 



I 

AI  P2-S2LL-O1-03B-RM 
A I  P2-S2LL-01-04B-RM 
A I  P2-S2LL-01-05B-RM 
A I  P1-S2LL-01-06B-RM 
A I  P2-S2LL-01~-07B-RM 
A I  P2-S2LL-O1-07B-RM-D 
AI P2-S2LL-O1-08B-RM 
A I  P2-S2LL-01-09B-RM 
A I  P2-S2LL-OI-lOB-RM 
A I  P2-S2LL-Ol-l I B-RM 
A I  P2-S2LL-01-12B-RM 
A I  P2-S2LL-O1-13B-RM 
A I  P2-S2LL-O1-14B-RM 
AI P2-S2LL-OI-l 5B-RM 
A I  P2-S2LL-Ol-l6B-RM 
~ 

Units 
~ r l f i d e n c e  Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 

a posteriori Sample - -  I - -  Size calculation 

Non-Parametric Prob. 1- 
- -  - -  - _  - -  _ _  _ _  
- -  - -  _ _  - -  - _  _ -  

12x Rule Pass I Fail 

Appendix 6: Certification Statistics for A1 P2-S2LL-O1 

tadium-226 
0.89 - 
0.92 - 
1.17 - 
0.90 - 
0.60 - 
0.88 - 
0.85 - 
0.75 - 
0.85 - 
0.80 - 
0.94 - 
0.75 - 
0.82 - 
0.82 - 
0.90 - 
0.75 - 
0.81 - 
1.70 
pCilg 
95% 

1.17 @ - -  
- -  
- -  
16 
- -  
- -  
- -  

3adium-228 
0.71 - 
0.76 - 
0.88 - 
0.71 - 
0.40 - 
0.70 - 
0.65 - 
0.64 - 
0.69 - 
0.66 
0.72 - 
0.71 - 
0.75 - 
0.55 - 
0.59 - 
0.58 - 
0.60 - 
1.80 
pCi1g 
95% 

0.88 @ 
- -  
- -  
- -  
16 
- -  
- -  
- -  

9DIONUCLII 
Thorium-228 

0.70 - 
0.75 - 
0.88 - 
0.71 - 
0.39 - 
0.69 - 
0.65 - 
0.64 - 
0.67 - 
0.65 - 
0.71 - 
0.70 - 
0.73 - 
0.50 - 
0.57 - 
0.56 - 
0.58 - 

1.70 
pCi/g 
95% 

0.88 @ 
- -  
- -  
_ -  
16 - -  
- -  
- -  

0.71 - 
0.76 - 
0.88 - 
0.71 - 
0.40 - 
0.70 - 
0.65 - 
0.64 - 
0.69 - 
0.66 - 
0.72 - 
0.71 - 
0.75 - 
0.55 - 
0.59 - 
0.58 - 
0.60 - 
1.50 
pCilg 
95% 

0.88 @ 
- _  
- _  
_ -  
16 _ _  
- -  . 
- -  

Jranium, Total 
2.38 U 
2.93 J 
2.29 U 
2.49 U 
2.05 U 
2.90 J 
2.47 U 
2.26 U 
2.63 J 
2.25 J 
2.66 J 
1.77 J 
2.60 J 
2.63 U 
6.60 J 
2.66 U 
2.59 U 

82.00 
. u!$g 

95% 
6.60 @ - _  

- -  _ _  
16 
- -  
- -  
_ -  

M E  
Arsenic 
2.83 U 
2.73 U 
6.53 J 
2.51 U 

2.79 U 
2.64 U 
2.52 U 
2.48 U 
3.36 J 
2.58 U 
3.52 J 
2.65 U 
4.77 J 
2.95 J 
2.72 U 
3.60 J 

12.00 
ug/g 
90% 

6.53 @ 

3.06 j 

- _  
- .- 
_ -  
16 
- -  
- -  
- -  

\LS 
Lead 

13.50 J 
12.30 J 
20.40 J 
12.30 J 
9.69 J 
13.00 J 
11.70 J 
11.50 J 
11.90 J 
11.60 J 
12.60 J 
16.60 J 
13.30 J 
11.70 J 
11.80 J 
13.30 J 
10.30 J 

400.00 
uglg 
90% 

20.40 @ _ _  
\ - -  

- -  
16 
- -  
- _  
- -  

Definition of Qualifiers 
"J" = estimi ted result 

"UJ" = not detected, estimated 
"U" = not I letected 

"NV = not validated 
"UNV = not detec ed, not validated 

- no da 'a qualifier 



Appendix B: Certification Statistics for A I  P242LL-02 

A I  P2-S2LL-02-03-RM 
A I  P2-S2LL-02-04-RM 
A I  P2-S2LL-02-05-RM 
A I  P2-S2LL-02-05-RM-D 
A I  P242LL-02-06-RM 
A I  P242LL-02-08-RM 
A I  P2-S2LL-O2-1O-RM 
A I  P2-S2LL-O2-1 I-RM 
A I  P242LL-02-12-RM 
A I  P242LL-02-13-RM 
A I  P242LL-02-15-RM 
A I  P242LL-02-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 

INon-Parametric Prob. 
Est. Mean - Pass I Fail 

12x Rule Pass / Fail 

Radium-226 
1.18 - 
1.13 - 
1.11 - 
1.26 - 
1.26 - 
1.21 - 
1.17 - 
1.22 - 
1.24 - 
1.29 - 
1.34 - 
1.29 - 
1.35 - 

1.70 
pCilg 
95% 

1.35 @ - _  
- -  
_ -  . 

12 
- -  
- -  
- -  

?adium-228 
0.90 - 
0.96 - 
0.93 - 
1.06 - 
0.96 - 
0.93 - 
0.94 - 
0.92 - 
1.04 - 
1.10 - 
1.09 - 
1.10 - 
1.18 - 

1.80 
pCilg 
95% 

1.18 @ _ _  
- -  
- -  
12 
- -  
_ -  _ _  

KNONUCLIDES 

'0.94 - 
0.91 - 
1.04 - 
0.96 - 
0.91 - 
0.92 - 
0.91 - 
1.01.- 
1.09 - 
1.07 - 
1.06 - 
1.14 - 

0.96 - '  

0.93 - 
1.06 - 
0.96 - 
0.93 - 
0.94 - 
0.92 - 
1.04 - - 
1.10 - 
1.09 - 
1.10 - 
1.18 - 

Iranium, Total 
4.57 - 
2.80 U 
13.97 - 
5.59 J 
2.41 U 
16.04 - 
5.74 - 
5.73 - 
7.00 - 
9.27 - 
5.85 - 
25.27 - 
53.66 - 

82.00 
uglg 

' 95% 
53.66 @ _ _  _ _  _ _  

I 2  
- -  _ _  
- -  

6.36 - 
5.91 - 
7.33 - 
7.52 - 
6.29 - 
7.68 - 
3.06 - 
6.48 - 
6.17 - 
4.83 - 
7.12 - 
8.46 - 

12.00 
uglg 
90% 

8.47 @ 

LLS 
. Lead 
19.20 - 
15.80 - 
19.80 - 
18.00 - 
15.90 - 
18.10 - 
16.00 - 
17.70 - 
18.20' - 
21.50 - 
20.70 - 
71.30 - 
46.80 - 

400.00 
ug/g . 
90% 

71.30 @ _ _  _ _  
- -  
12 _ _  
- -  _ _  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV" = not validated 
"UNV" = not detected, not validated 

I 1  I, - - no data qualifier 

NOTES: 
@ Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
The maximum value of the two duplicates was used in all statistical equations. 

W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test. for lognormality. 

* Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
For reported non-detect results - one half of the detection limit was used in subsequent statistical calculations. . .  



A I  P2-S2NI-01-02-R 
A I  P2-S2NI-01-04-R 
A I  P2-S2NI-01-05-R 
A I  P2-S2NI-01-06-R 
A I  PZ-S2NI-01-08-R 
~ A l  P2-S2NI-01-09-R 
A I  P2-S2NI-01-10-R 
A I  P2-S2NI-01-10-R-D 
iAlP2-S2NI-01-1 I -R 
A I  P2-S2NI-01-13-R 
A1 P2-S2NI-01-15-R 
A I  P2-S2NI-01-16-R 

Units 

I _ -  - _  
- -  _ _  a posteriori Sample 

Size calculation 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 

- -  _ _  _ _  _ -  _ -  I - -  - -  - -  - -  - _  

INon-Parametric Prob. ' 

Est. Mean - Pass I Fail 
12x Rule Pass /.Fail 

Appendix B: Certification Statistics for A I  PZSZNI-01 

Radium-226 
1.18 - 
0.67 - 
0.63 - 
0.70 - 
0.95 - 
1.01 - 
1.04 - 
0.97 - 
0.99 - 
1.01 - 
0.95 - 
1.06 - 
1.05 - 
1.70 
pCilg 
95% 

1.18 @ 

0.53 - 
0.48 - 
0.67 - 
0.79 - 
0.87 - 
0.82 - 
0.86 - 
0.83 - 
0.87 - 
0.81 - 
0.87 - 
0.85 - 
1.80 
pCilg 
95% 

0.93 @ - _  
- -  
- -  
12 
- -  
- -  
- -  

ONUCLIDE! 
Thorium-228 

0.91 - 
0.56 - 
0.48 - 
0.65 - 
0.78 - 
0.84 - 
0.80 - 
0.86 - 
0.82 - 
0.86 - 
0.80 - 
0.85 - 
0.84 - 

1.70 
pCilg 
95% 

0.91 @ - -  
- -  
- -  
12 - -  
- -  
- -  

Thorium-232 
0.93 - 
0.53 - 
0.48 - 
0.67 - 
0.79 - 
0.87 - 
0.82 - 
0.86 - 
0.83 - 
0.87 - 
0.81 - 
0.87 - 
0.85 - 

1.50 
pCilg 
95% 

0.93 @ - -  
- -  
- -  
12 
- -  _ _  
- -  

Jranium, Total 
4.86 - 
4.25 - 
2.50 J 
11.07 - 
4.50 - 
6.12 - 
5.18 - 
6.07 U 
2.95 U 
6.43 - 
7.16 - 
12.08 ' -  

6.53 - 

82.00 
ug1g 
95% 

12.08 @ 
- -  
- -  
- -  
12 _ _  
- -  
- -  

M E l  
Arsenic 
5.72 J 
2.54 U 
2.58 U 
5.63 J 
2.99 J 
2.87 U 
5.04 J 
4.19 J 
2.53 U 
6.70 J 
5.87 J 
5.71 J 
7.72 J 

12.00 
uglg 
90% 

7.72 @ 
- -  
- -  
- -  
12 - _  
- -  
- -  

LS 
Lead 

17.20 - 
5.81 - 
14.10 - 
18.00 - 
18.10 - 
15.70 _-  
18.50 - 
18.20 - 
18.60 - 
17.10 - 
19.80 - 
23.00 - '  

20.00 - 

400.00 
w/!3 
90% 

23.00 @ 
- -  
- -  
- -  
12 _ _  
- -  
- -  

"UJ" = not dc tected, estimated 
"U" = I ot detected 

"NV" = lot validated 
- nc: data qualifier ,I - ,I - 



Appendix B: Certification Statistics for A I  P2-S2NI-02 

I 
Sample ID 
A I  P2-S2NI-02-01-R 
A I  P2-S2NI-02-02-R 
A I  P2-S2NI-02-03-R 
A I  P2-S2NI-02-05-R 
A I  P2-S2NI-02-06-R 
A I  P2-S2NI-02-07-R 
A I  P2-S2NC02-07-R-D 
A I  P2-S2NI-02-09-R 
A I  P2-S2NI-02-1 I-R 
A I  P2-S2NC02-12-R 
A I  P2-S2NI-02-13-R 
A I  P2-S2NI-02-14-R 
A I  P2-S2NI-02-15-R 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 
2x Rule Pass I Fail 

Radium-226 
0.98 - 
1.46 - 
1.00 - 
0.99 - 
1.05 - 
0.99 - 
1.03 - 
1.14 - 
0.97 - 
1.05 - 
1.19 - 
1.31 - 

. 0.73 - 

I .70 
pCilg 
95% 

1.46 @ 
- -  
- _  
- -  
12 
- -  
- _  _ _  

Radium-228 
0.91 - 
1.09 - 
0.83 - 

' 0.94 - 
1.05 - 
0.88 - 
0.91 - 
1.09 - 
0.85 - 
0.85 - 
1.07 - 
1.09 - 
0.70 - 
1.80 
pCi1g 
95% 

1.09 @ _ _  
- -  
- -  
12 
- -  
- -  
- -  

4DIONUCLIDES 
Thorium-228 

0.89 - 
1.08 - 
0.82 - 
0.92 - 
1.03 - 
0.85 - 
0.90 - 
1.08 - 
0.85 - 
0.85 * 

1.05 - 
1.07 - 
0.69 - 

Thorium-232 
0.91 - 
1.09 - 
0.83 - 
0.94 - 
1.05 - 
0.88 - 
0.91 - 
1.09. - 
0.85 - 
0.85 - 
1.07 - 
1.09 - 
0.70 - 

Jranium, Total 
5.24 - 
13.20 - . 

5.97 - 
15.26 - 
7.67 - 
18.42' - 
18.96 - . 

21.46 - 
8;64 - 
10.31 - 
4.54 - 
10.46 - 
2.63 U 

82.00 
ug/g 
95% 

, 21.46 @ 
. _ _  _ _  

_ -  
12 
_ -  
- -  
- -  

M El 
Arsenic 
9.69 - 
9.86 - 
10.70 - 
3.67 - 
4.91 - 
6.96 J 
4.58 J 
7.28 - 
7.76 - 
7.38 - 
7.89 - 
8.08 - 
2.45 U 

12.00 ' 
ugh 

' 90% 
10.70 @ _ _  

rLS 
Lead 

30.50 - 
19.10 - 
19.40 - 
17.60 - 

. 15.70 - 
16.00 - 
18.00 - 
22.80 - 
17.40 - 
18.40 - 
19.50 - 
31.00 - 
11.80 - 

400.00 
uglg 
90% 

31.00 @ _ _  
- _  
- _  
12 _ _  
- -  
- -  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV = not validated 
"UNV not detected, not validated 

I, I, - - no data qualifier 

8 NOTES: 

U T h e  maximum value of the two duplicates was used in all statistical equations. 
@ Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 

W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality, 

* Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean: Non-Parametric: Median). 
For reported non-detect results - one half of the detection limit was used in subsequent statistical calculations. 



Appendix B: Certification Statistics for A I  P2-S2NI-07 

a posteriori Sample _ _  
Size calculation - _  

AI  P2-S2NI-07-02-R-D 
AI  P2-S2NI-07-03-R 
AI  P2-S2NI-07-04-R 
AI  P2-S2NI-07-05-R 
A I  P2-S2NI-07-06-R 
A1 P2-S2NI-07-07-R 
AI  P2-S2NI-07-09-R 
AI  PZ-S2NI-07-1O-R 
AI  P2-S2NI-07-1 I-R 
AI  P2-S2NI-07-13-R 
AI  P2-S2NI-07-15-R 
AI  P2-S2NI-07-16-R 

FRL 
Units 

_ _  - -  _ _  _ _  - -  - -  I - -  - -  _ _  _ _  _ -  - -  

Standardized Skewness 
W-Statistic Probability1 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 

INon-Parametric Prob. 
Est. Mean - Pass I Fail 

12x Rule Pass I Fail 

tadium-226 
1.03 - 
1.05 - 
0.88 - 
1.02 : 
0.97 - 
0.89 - 
1.03 - 
0.80 - 
1.04 - 
0.94 - 
1.25 - 
0.92 - 
0.86 - 
1.70 
pCilg 
95% 

1.25 @ 
_ -  _ _  
- -  
12 - -  _ _  
- -  

Radium-228 
0.90 - 
0.89 - 
0.79 - 
0.87 - 
0.89 - 
0.76 - 
0.89 - 
0.72 - 
0.90 - 
0.81 - 
1.10 - 
0.74 - 
0.66 - 
1.80 
pCilg 
95% 

1.10 @ 
- -  _ _  
- -  
12 - -  _ _  
- -  

0.89 - 
0.79 - 
0.87 - 
0.89 - 
0.76 - 
0.89 - 
0.72 - 
0.90 - 
0.81 - 
1.10 - 
0.74 - 
0.66 - 

ADIONUCLIDES 
Thorium-228 I'Thorium-232 I Uranium, Total 

0.86 - I 0.90 - I 3.53 J 
0.86 - 
0.80 - 
0.86 - 
0.88 - 
0.73 - 
0.88 - 
0.69 - 
0.89 - 
0.77 - 
1.08 - 

' 0.73 - 
0.68 - 

3.44 J 
3.12 J 
2.42 J 
4.13 J 
8.64 J 
2.95 J 
5.17 J 
2.63 U 
2.20 u 
4.00 J 
3.87 J 
2.55 U 

ME1 
Arsenic 
2.63 UJ 
7.18 J 

2.59 UJ 
8.80 J.. 
9.86 J 
3.08 J 
4.89 J 
5.99 J 
3.76 J 
4.45 J 
11.00 J 
5.53 J 
5.38 J 

12.00 
ug/g 
90% 

11.00 @ 
- -  
- -  
- -  
12 
- -  
- -  
_ -  

is 
Lead 

18.90 J 
19.70 J 
14.80 J 
20.80 J 
21.30 J 
16.30 J 
15.60 J 
15.80 J 
15.00 J 
17.60 J 
24.80 J 
13.80 J 
12.70 J 

400.00 
ug@ 
90% 

24.80 @ 
- -  
- -  
- -  
12 
- -  
- _  
- _  

Definition, of Qualifiers 
"J" = estir nated result 

"UJ" = not del: xted, estimated 
"U" = nc. t detected 

"NV = n ,t validated 
"UNV = not detc cted, not validated 

no lata qualifier 



. 

1 ' .: 
e -  . 

~ ' . 

',' 
1 , 
I .  

. 

Appendix E: Certification Statistics for A1 P2-S2NI-08 

Sample ID 

A1 P2-S2NI-08-02-RM 
A1 P2-S2N I-08-01-RM 

A1 P2-S2NI-08-04-RM 
A1 P2-S2NI-08-05-RM 
A1 P2-S2NI-08-07-RM 
A1 P2-S2NI-08-07-RM-D 
A1 P2-S2NI-08-08-RM 
A1 P2-S2NI-08-09-RM 
A1 P2-S2NI-08-1 O-RM 
A1 P2-S2NI-08-11-RM 
A1 P2-S2NI-08-13-RM 
A1 P2-S2NI-08-14-RM 
A I  P2-S2NI-08-15-RM 

?adium-226 
0.98 - 
0.97 - 
0.13 - 
1.03 - 
0.97 - 
1.02 - 
1.19 - 
0.90 - 
1.17 - 
0.95 - 
0.87 - 
1.62 - 
1.46 - 

Radium-228 
0.88 - 
0.87 -. 
0.10 - 
1.05 - 
0.76 - 
0.79 - 
0.90 - 
0.61 - 
0.94 - 
0.88 - 
0.63 - . 

1.15 - 
1.12 - 

I 

1.70 I 1.80 
pCi1g pCi1g 
95% 95% 

1.62 @ 1.15 @ 

0.87 - 
0.10 - 
1.05 - 
0.76 - 
0.79 - 
0.90 - 
0.61 - 
0.94 - 
0.88 - 
0.63 - 
1.15 - 
1.12 - 

AOIONUCLIOES 
Thorium-228 I Thorium-232 I Uranium, Total 

0.85 - I 0.88 - I 6.89 - 
0.85 - 
0.09 - 
1.05 - 
0.75 - 
0.79 - 
0.89 - 
0.60 - 
0.92 - 
0.86 - 

. 0.64 - 
1.12 - 
1.12 - 

8.60 - 
3.97 u 
57.22 - 
8.03 - 
6.71 - 
5.96 - 
6.10 - 
7.44 u 
35.55 - 
7.92 - 
7.54 u 
4.60 - 

Arsenic I Lead 
7.82 - I 33.40 J 
5.90 - 
2.44 - 
4.06 - 
3.75 J 
2.71 U 
11.40 - 
6.19 - 
4.79 - 
6.55 - 
2.76 U 
4.73 - 
11.60 - 

40.70 J 
4.57 J 
38.80 J 
17.50 J 
14.50 J 
19.00 J 
15.00 J 
19.70 J 
29.70 J 
10.60 J 
24.60 J 
24.20 J 

90.2 I . 96% 
11.60 @ 40.70 @ 

.. .- . 
i . .  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimat'ed 
"U" = not detected 

" - " = no data qualifier 
"NV" = not validated 

"UNV = not detected, not validated 

@ Maximum result did not exceed the FRL, therefore no statistics were generated and no othertests performed. 
The maximum value of the two duplicates was used in all statistical equations. 

W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

* Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
For reported non-detect results - one half of the detection limit was used in subsequent statistical calculations. 



Sample ID 
A I  P2-S20S-01-01-RM 
A I  P2-S20S-01-02-RM 
A I  P2-S2OS-O1-04-RM 
A I  P2-S20S-01-05-RM 
A I  P2-S20S-01-06-RM 
A I  P2-S2OS-O1-08-RM 
A I  P2-S20S-Ol-lO-RM 
A1 P2-S20S-Ol-IO-RM-D 
AIP2-S2OS-01-11-RM 
A I  P2-S20S-O1-12-RM 
AI  P2-S2OS-O1-13-RM 
A1 P2-S2OS-Ol-15-RM 
AlP2-S20S-01-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 
Non-Parametric Prob. 
Est. Mean - Pass 1 Fail 
2x Rule Pass I Fail 

Appendix B: Certification Statistics for A1 P2-S2OS-O1 

tadium-226 
1.29 - 
1.19 - 
1.07 - 
1.22 - 
1.06 - 
1.32 - 
0.97 - 
0.94 - 
1.09 - 
0.96 - 
1.01 - 
1.02 - 
1.15 - 

Radium-228 
1.06 - 
0.98 - 
0.77 - 
0.98 - 
0.84 - 
1.07 - 
0.65 - 
0.70 - 
0.85 - .  

0.72 - 
0.78 - 
0.74 - 
0.84 - 

4DIONUCLII 
Thorium-228 

1.03 - 
0.93 - 
0.76 - 
0.95 - 
0.81 - 
1.04 - .  

0.65 - 
0.69 - 
0.84 - 
0.71 - 
0.75 - 
0.71 - 
0.81 - 

Thorium-232 I Uranium, Total 
1.06 - I 9.57 - 
0.98 - 
0.77 - 
0.98 - 
0.84 - 
1.07 - 
0.65 - 
0.70 - 
0.85 - 
0.72 - 
0.78 - 
0.74 - 
0.84 - 

1.07 @ 14.24 ,@ 

14.24 - 
4.35 - 
13.24 - 
5.61 - 
4.97 - 
7.33 - 
9.80 - 
6.86 U 
5.28 - 
2.80 U 
9.39 - 
'4.54 - 

ME 
Arsenic 
3.77 - 
8.18 - 
5.71 - 
10.20 - 
4.95 - 
8.11 - 
2.81 U 
2.91 U 
7.99 - 
6.08 - 
7.13 - 
4.08 - 
5.28 - 

12.00 
ug/g 
90% 

10.20 @ 
- -  
- -  
- -  
12 
- -  
- -  
- -  

4LS 
Lead 

24.10 - 
20.30 - 
16.00 - 
18.20 - 
21.00 - 
19.00 - 
8.55 - 
13.40 - 
19.00 - 
14.40 - 
15.30 - 
14.10 - 
18.50 .- 

Definitio; I of Qualifiers 
"J" = esi imated result 

"UJ" = not dc tected, estimated 
"U" = I' ot detected 

" - " = nc data qualifier 
"NV = lot validated 

'UNV' = not dc tected, not validated 

NOTES: 
@ Maximum result did not exceed the FRL, therefore no statistics were generated and no other tests performed. 
The maximum value of the two duplicates was used in all statistical equations. 

W-Statistic Probability is the highest calculated probability of the Shapiro-Wilk W-statistic for tests for the validity of the normality assumption. 
The test is performed on the raw data (untransformed) data (Normal) and the log-transformed data (LogNormal) to test for lognormality. 

Estimated Mean = Estimated measure of central tendency (Normal: Mean; LogNormal: Est. Mean; Non-Parametric: Median). 
For reported non-detect results - one half of the detection limit was used in subsequent statistical calculations. 



Appendix B: Certification Statistics for A1 P2-S2SB-O1 

I a posteriori Sample _ _  
Size calculation - -  

A I  P2-S2SB-01-02-RM 
A I  P2-S2SB-01-03-M 
A I  P2-S2SB-O1-04-RM 
A I  P2-S2SB-01-05-RM 
A I  P2-S2SB-01-06-RM 
A I  P2-S2SB-O1-07-M 
A I  P2-S2SB-O1-08-RM 
A I  P2-S2SB-OI-09-RM 
A I  P2-S2SB-01-10-M 
AlP2-S2SB-01-1 I-RM 
A1 P2-S2SB-01-12-RM 
A I  P2-S2SB-O1-12-RM-D 
A I  P2-S2SB-O1-13-RM 
A I  P2-S2SB-01-14-M 
A I  P2-S2SB-01-15-RM 
A I  P2-S2SB-01-16-RM 

_ _  9 _ _  - _  _ _  - -  _ _  _ -  _ _  - -  Pass - -  

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability1 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 
Non-Parametric Prob. 
Est. Mean - Pass I Fail 

12x Rule Pass I Fail 

iadium-226 
1.38 J 
1.40 J 

1.21 J 
1.35 J 
1.05 J 

1.07 J 
1.34 J 

1.25 J 
1.34 J 
1.39 J 
1.23 J 

1.39 J 
1.02 J 

1.70 
pCi1g 
95% 

1.40 @ 
- -  _ _  
- -  
12 _ _  
- -  
- -  

qadium-228 
1.35 J 
1.20 J 

1.08 J 
1.13 J 
0.86 J 

0.88 J 
1.20 J 

1.04 J 
1.12 J 
1.11 J 
1.01 - 

1.09 - 
0.82 - 

ADIONUCLII 
Thorium-228 

1.32 J 
1.18 J 

1.05 J 
1.10 J 
0.84 J 

0.85 J 
1.19 J 

1.03 J 
1.09 J 
1.11 J 
0.98 - 

1.07 - 
0.80 - 

Thorium-232 
1.35 J 
1.20 J 

1.08 J 
1.13 J 
0.86 J 

0.88 J 
1.20 J 

1.04 J 
1.12 J 
1.11 J 
1.01 - 

1.09 - 
0.82 - 

1.50 
pCilg 
95% 

1.35 @ _ _  
- -  
- -  
12 _ _  
- -  
- -  

Jranium, Total 
. 3.49 J 

5.88 J 

3.95 J 
2.69 U 
2.48 U 

4.17 J 
2.91 J 

2.98 U 
3.78 J 
3.80 J 
2.58 U 

5.96 - 
4.18 - 

82.00 
uglg 
95% 

5.96 @ 
- -  _ _  
- -  
12 . 
- -  _ _  
- -  

MET 
Arsenic 
8.05 J 
13.60 J 
4.28 J 
7.92 J 
10.10 J 
11.90 J . 
3.86 U 
14.50 J 
8.59 J 
3.83 J 
11.00 J 
5.00 J 
9.61 J 
10.70 J 
9.52 J 
11.60 J 
11.80 J 

12.00 
uglg 
90% 
14.50 
-0.965 

29.4% (N) 
.t-Test (N) 

16 
9.31 
10.48 

Pass 
Pass 

_ -  

LS 
Lead 

25.10 - 
22.40 - 
14.30 - 
19.20 - 
19.20 - 
22.00 - 
20.90 - 
22.30 - 
22.40 - 
12.70 - 
20.30 - 
16.90 - 
24.70 - 
20.50 - 
22.50 - 

.19.00 - 
23.90 - 

400.00 
ug/g 
90% 

25.10 @ 
_ -  
- _  
- -  
16 
- -  _ _  
_ -  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated I 
"U" = not detected 

" - " = no data qualifier 
"NV = not validated 

'UNV = not detected, not validated 



A I  P2-S2SB-02-02-RM 
A I  P2-S2SB-02-04-RM 
A I  P2-S2SB-02-05-RM 
A I  P2-S2SB-02-06-RM 
A I  P2-S2SB-02-06-RM-D 
A I  P2-Ei2SB-02-08-RM 
A I  P2-S2SB-02-09-RM 
A I  P2-S2SB-O2-1O-RM 
A1 P2-S2SB-O2-11-RM 
A I  P2-S2SB-O2-13-RM 
A I  P2-S2SB-02-14-RM 
A I  P2-S2SB-O2-16-RM 

FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability1 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 

a posteriori Sample - -  _ _  _ _  _ _  - -  _ _  - -  
Size calculation - I I _ _  _ _  _ _  _ _  - -  _ _  _ _  

Non-Parametric Prob. 1- 
12x Rule Pass I Fail 

Appendix B: Certification Statistics for A1 P2-S2SB-O2 

RADlONUCLll 
iadium-226 

1.09 - 
1.10 - 
0.89 - 
1.34 - 
1.13 - 
1.20 - 
1.13 - 
1.08 - 
0.76 - 
0.91 - 
0.91 - 
0.89 - 
1.07 - 
1.70 
pCilg 
95% 

1.34 @ 
- _  _ _  _ _  
12 _ _  _ _  
- -  

Radium-228 I Thorium-228 
0.98 - I 0.96 - 
0.95 - 
0.78 - 
1.07 - 
0.88 - 
0.99 - 
0.98. - 
0.95 - 
0.83 - 
0.76 - 
0.74 - 
0.74 - 
0:86 - 

0.91 - 
0.76 - 
1.05 - 
0.85 - 
0.96 - 
0.95 - 
0.95 - 

' 0.80 - 
0.74 - 
0.74 - 
0.73 - 
0.84 - 

1.07 @ 1.05 @ 

_ _  
Thorium-232 

0.98 - 
0.95 - 
0.78 : 
1.07 - 
0.88 - 
0.99 - 
0.98 - 
0.95 - 
0.83 - 
0.76 - 
0.74 - 
0.74 - 
0.86 - 
1.50 
pCilg 
95% 

1.07 @ 
- -  _ _  
- _  
12 
- -  _ _  
- -  
_ -  _ _  

Jranium, Total 
5.11 - 
4.78 - 
3.67 - 
2.74 U 

. 3.43 - 
4.26 - 
2.91 U 

2.84 U 
2.95 U 
6.64 - 
3.53 - 
6.06 - 

3.81 - 

M E  
Arsenic 
7.02 J 
3.04 U 
3.78 J 
4.65 J 
3.52 J 
4.72 J 
7.12 J 
4.62 J 
5.35 J 
2.56 J 
2.71 U 
4.63 J 
3.04 U 

LLS 
Lead 

19.60 - 
16.60 - 
16.40 - 
16.00 - 
19.60 - 
17.00 - 
16.00 - 
15.80 - 
17.30 - 
14.70 - 
10.20 - 
18.90 - 
13.50 - 

400.00 
uglg 
90% 

19.60 @ _ _  
- _  _ _  
12 _ _  
- -  _ _  
- -  _ _  

"NV" = ni It validated 
"UNV" = not detc cted, not validated 



Appendix B: Certification Statistics for A1 P2-S2SB-04 

Arsenic 
2.62 U 
8.25 J 
3.86 J 
5.66 J 
4.90 J 
6.58 J 

.4.05 J 
15.70 J 
3.05 U 
14.10 J 
3.44 J 
5.95 J 
4.58 J 

12.00 

Sample ID 
41 P2-S2SB-04-01 -RM 
41 P2-S2SB-04-03-RM 
A I  P2-S2SB-04-04-RM 
41 P2-S2SB-04-05-RM 
A I  P2-S2SB-04-06-RM 
A I  P2-S2SB-04-08-RM 
A I  P2-S2SB-04-08-RM-D 
A I  P2-S2SB-04-10-RM 
AIP2-S2SB-04-1l-RM 
A I  P2-S2SB-04-12-RM 
A I  P2-S2SB-04-13-RM 
A1 P2-S2SB-04-14-RM 
A I  P2-S2SB-04-16-RM 

Lead 
15.00 - 
21.30 - 
14.60 - 
17.50 - 
17.60 - 
15.50 - 
15.90 - 
23.50 - 
20.10 - 
27.20 - 
15.70 - 

' 22.00 - 
22.30 - 

400.00 FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 
Non-Parametric Prob.' 
Est. Mean '- Pass I Fail 
2x Rule Pass I Fail 

uglg 
90% 
15.70 
1.921 

55.3% (LN) 
1-Test (LN) 

12 
6.61 
9.92 

Pass 
Pass 

- -  

tadium-226 
, 0.96 - 

1.29 - 
0.81 - 
1.34 - 
1.07 - 
1.00 J 
0.83 J 
1.48 - 
1.47 - 
1.42 - 
1.19 - 
1.22 - 
1.22 - 

I .70 
pCilg 
95% 

1.48 @ 
- _  

. _ -  
- -  
12 
- -  _ _  _ _  

uglg 
90% 

27.20 @ 
- _  
- -  
- -  
12 _ _  
- _  
_ -  
- -  
- _  

Radium-228 
0.87 - ' 

1.01 - 
0.60 - 
1.12 - 
0.82 - 
0.92 - 
0.81 - 
1.16 - 
1.16 - 
1.24 - 
0.96 - 
1.08 - 
1.08 - 
1.80 
pCilg 
95% 

1.24 @ _ _  
- -  
- -  
12 
- -  _ _  _ _  
- -  
- -  

- ' 

4DIONUCLIDES 

_ _  5 a posteriori Sample _ _  - -  _ _  - -  _ _  
Size calculation - -  - -  - -  - _  - -  Pass _ -  1 

1.01 - 
0.57 - 
1.09 - 
0.78 - 
0.90 - 
0.80 - 
1.08 - 
1.14 - 
1.22 - 
0.96 - 
1.05 - 
1.08 - 

1.01 - 
0.60 - . 
1.12 - 
0.82 - 
0.92 - 
0.81 - 
1.16 - 
1.16 - 
1.24 - 
0.96 - 
1.08 - 
1.08 - 

pCilg pCilg 
95% 95% 

1.24 @ 

Jranium, Total 
4.34 - 
4.33 - 
5.09 - 
2.63 U 

2.34 U 
2.49 U 
3.46 J 
2.51 U 
2.80 U 

4.64 - 

10.92 - 
5.26 - 
2.84 U 

82.00 

95% 
10.92 @ 

uglg 

- -  _ _  
- -  
12 _ _  
- -  
_ -  

I Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV = not validated 



Certification Statistics for A I  P242SP-01 

Sample ID 
A I  P2-S2SP-01-01-RM 

-Radium-226 I Radium-22e 
0.99 - I 0.92 - 

~ A l  P2-S2SP-01-03-RM 
A I  P2-S2SP-01-04-RM 

A I  P2-S2SP-01-07-RM 
A1 P2-S2SP-01-07-RM-D 
A1 P2-S2SP-01-08-RM 
A I  P2-S2SP-01-09-RM 
A1 P2-S2SP-OI-lO-RM 
A1 P2-S2SP-Ol-ll-RM 
AI  P2-S2SP-01-13-RM 
A I  P2-S2SP-O1-15-RM 
A1 P2-S2SP-01-16-RM 

~ A1 P2-S2SP-01-05-RM 

8 

FRL 
Units I 

B posteriori Sample _ _  - -  _ _  
Size calculation _ -  a -  - -  I I 

Confidence Level I 
Max Result 

- -  - -  - -  - -  I - -  - -  - -  - -  

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 

1.15 - 
1.03 - 
1.14 - 
1.08 - 
1.11 - 
1.12 - 
1:22 - 
1.05 - 
0.94 - 
1.03 - 
1.15 - 
1.10 - 

1.10 - 
0.88 - 
1.13 - 
0.86 - 
0.98 - 
1.00 - 
0.98 - 
1.00 - 
0.77 - 
0.85 - 
0.95 - 
0.87 - 
1.80 
pCilg 

. 95% 
1.13 @ - -  _ _  

12 - -  - -  
Non-Parametric Prob. I - -  - -  I 
Est. Mean - Pass I Fail I - -  - -  

12x Rule Pass I Fail - -  - -  I I 

ADlONUCLl 
Thorium-228 

0.89 - 
1.07 - 
0.86 - 
1.10 - 
0.87 - 
0.96 - 
0.97 - 
0.95 - 
0.99 - 
0.75 - 
0.83 - 
0.93 - 
0.87 - 
1.70 
pCi/g 
95% 

1.10 @ - -  
- -  _ _  
12 - -  - -  _ _  

ES 

0.92 - 
1.10 - ' 

0.88 - 
1.13 - 

,0.86 - 
0.98 - 
1.00 - 
0.98 - 
1.00 - 
0.77 - 
0.85 - 
0.95 - 
0.87 - 
1.50 
pCilg 
95% 

1.13 @ - -  
- -  - -  
12 

- -  
- -  
- -  
- e  

24.00 - 
15.26 - 
24.25 - 
15.78 - 
14.84 - 
12.85 - 
18.91 - 
16.21 - 
12.97 - 
13.34 - 
18.47 - 
16.22 - 

6.30 - 
4.01 - 
5.59 - 
6.94 - 
7.06 - 
8.59 - 
5.09 - 
2.64 - 
6.23 - 
4.94 - 
6.24 - 

8.04 - 

Definition o! Qualifiers 
"J" = estimi ted result 

"UJ" = not detec. ted, estimated 
"U" = not I letected 

"NV' = not validated 

19.90 - 
21.90 - 
20.60 - 

- no da 'a qualifier 

23.30 - 
26.20 - 
22.20 - 
18.60 - 
20.10 - 
17.50 - 
20.00 - 
400.00 
ug47 
90% 

26.20 @ - -  
- -  
- -  
12 - -  - -  
- -  
- -  
- -  



Certification Statistics for A I  P2S2SP-02 

1 
FRL 
Units 
Confidence Level 
Max Result 
Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Sample Size 
Estimated Mean 
UCL on the Mean2 

A I  P2-S2SP-02-02-RM 
A I  P2-S2SP-02-02-RM-D 
A I  P2-S2SP-02-03-RM 
A I  P2-S2SP-02-05-RM 
A I  P2-S2SP-02-06-RM 
A I  P2-S2SP-02-07-RM 
A I  P2-S2SP-02-09-RM . 
A I  P2-S2SP-02-10-RM 
A I  P2-S2SP-02-11-RM 
A I  P2-S2SP-02-14-RM 
A I  P2-S2SP-02-15-RM 
A I  P2-S2SP-O2-16-RM 

a posteriori Sample I- - -  I Size calculation - -  _ _  
- -  - -  _ _  - -  - -  I * -  - -  - -  - -  - -  

PnParametric Prob. 
Est. Mean - Pass I Fail 

12x Rule Pass I Fail 

Radium-226 
1.39 - 
1.28 - 
1.25 - 
1.16 - 
1.25 - 
1.10 - 
1;33 - 
1.20 - 
1.29 - 

' 1.18 - 
0.95 - 
1.26 - 
0.86 - 
1.70 
pCilg 
95% 

1.39 @ - -  
- _  - -  
12 . - -  - -  
I- 

II - -  

Radium-228 
1.18 - 
0.96 - 
1.01 - 
1.01 - 
1.09 - 
0.77 - 
1.12 - 
1.02 - 
0.98 - 
0.98 - 
0.78 - 
0.95 - 
0.56 - 
1.80 
pCilg 
95% 

1.18 @ - -  _ _  
- -  
12 - -  
- -  - -  

9DrONUCL 
rhorium-22t 

1.14 - 
0.94 - 
0.99 - 
0.99 - 
1.07 - 
0.76 - 
1.11 - 
1.02 - 
0.97 - 
0.98 - 
0.77 - 
0.94 - 
0.54 - 
I .70 
pCilg 
95% 

1.14 @ - -  
- -  _ _  
12 _ _  _ _  
- -  

-- 
Thorium-232 

.1.18 - 
0.96 - 
1.01 - .  
1.01 - 
1.09 - 
0.77 - 
1.12 - 
1.02 - ' 

0.98 - 
0.98 - 
0.78 - 
0.95 - 
0.56 - 
1.50 
PCilS 
95% 

1.18 @ - -  _ _  
- -  
12 - -  
- -  - -  

Jranium, Tota 
32.53 - 
10.12 - 
8.38 - 
21.36 - 
12.56 - ,  

5.55 - 
8.36 - 
10.39 - 
6.32 - 
9.54 - 
5.99 - 
4.23 - 
2.71 J 

82.00 
us43 
95% 

32.53 @ - -  
- -  
- -  
12 - -  - -  
- -  

-METALS 
Arsenic 
4.70 J 

2.92 UJ 
8.95 J 
3.93 J 
4.62 J 
3.44 J 
5.28 J 
3.91 J 
6.23 J 
2.72 U 
3.28 J 
7.05 J 
2.53 U 

12.00 

90% 
8.95 @ 

uglg 

- -  
- -  
- -  
12 - -  
- -  - -  

Lead 
21.70 - 
17.40 - ,  

19.10 - 
20.10 - 
20.80 - 
10.60 - 
18.40 - 
24.50 - 
18.50 - 
14.60 - 
18.40 - 
17.20 - 
13.20 - 
400.00 

uglg 
90% 

24.50 @ 
- -  
- -  
- -  
12 - -  - -  - -  

Definition of Qualifiers 
"J" = estimated result 

"UJ" = not detected, estimated 
"U" = not detected 

"NV' = not validated 
"UNV' = not detected, not validated 

no data qualifier II II = 



1 A1 P2-S2SP-04-02-RM-D 
A1 P2-S2SP-04-03-RM 
AI  P2-S2SP-04-05-RM 
A1 P2-S2SP-04-06-RM 
A1 P2-S2SP-04-08-RM 
AI  P2-S2SP-0409-RM 
A1 P2-S2SP-O4-1O-RM 
A1 P2-S2SP-O4-12-RM 
A1 P2-S2SP-04-14-RM 
AI  P2-S2SP-04-15-RM 
A1 P2-S2SP-04-16-RM 

Standardized Skewness 
W-Statistic Probability' 
Test Procedure 
Isample Size 
Estimated Mean 
UCL on the Mean2 

- -  - -  - -  - -  - -  a posterion' Sample - -  
Size calculation - -  - -  - -  - -  - -  - -  

INon-Parametric Prob. 
Est. Mean - Pass I Fail 

- -  
- -  

12x Rule Pass I Fail 

Certification Statistics for A I  PZS2SP-04 

Radium-226 
0.87 - 
1.33 - 
1.29 - 
1.06 - 
0.99 - 
1.41 - 
1.43 - 
0.97 - 
1.22 - 
1.54 - 
1.19 - 
0.91 - 
0.92 - 
1.70 
pCilg 
95% 

1.54 @ - -  
- -  
- -  
12 - -  
-I - -  

Radium-228 
0.67 - 
1.11 - 
1.05 - 
0.87 - 
0.82 - 
1.22 - 
1.23 - 
0.87 - 
1.01 - 
1.26 - 
1.04 - 
0.80 - 
0.82 - 
1.80 
pCi1g 
95% 

1.26 @ 
. - -  

- -  
. - -  

12 _ _  
- -  - -  
- -  _ _  

ADIONUCLI 
rhorium-228 

0.65 - 
1.10 - 
1.04 - 
0.86 - 
0.79' - 
1.20 - 
1.22 - 
0.87 - 
0.99 _. 
1.23 - 
1.02 - 
0.79 - 
0.82 - 
1.70 
pCi/g 
95% 

1.23 @ - -  
- -  
- -  
12 - -  
- -  - -  
- -  
- e  

3s 
Thorium-232 

0.67 - 
1.11 - 
1.05 - 
0.87 - 
0.82 - 
1.22 - 
1.23 - 
0.87 - 
1.01 - 
1.26 - 
1.04 - . 
0.80 - 
0.82 - 
1.50 
pCilg 
95% 

1.26 @ - -  
- -  
- -  
12 - -  

_ - -  _ _  

Jranium, Total 
4.18 J 
14.87 J 
11.80 J 
5.36 J 
11.50 J 
5.56 J 
4.11 J 
17.70 J 
10.39 J 
3.53 J 
10.49 J 
5.69 J 
3:24 J 

82.00 
uslg 
95% 

17.70 @ - -  . 
- -  
- -  
12 _ _  
- -  _ _  

Arsenic 
4.19 - 
2.90 - 
2.78. U 
2.89 - 
3.20 - 
9.04 - 
10.40 - 
3.58 - 
4.08 - 
8.70 - 
2.61 U 
2.57 U 
2.50 U 

12.00 

90% 
ug/g 

. - -  
- -  
- -  
12 - -  
- -  _ _  _ _  
- -  - 

Lead 
13.40 - 
20.40 - 
19.70 - 
15.80 - 
19.30 - 
22.50 - 
31.10 - 
15.60 - 
20.30 - 
41.90 - 
20.20 - 
19.20 - 
17.90 - 
400.00 
uglg 
90% 

- -  
- -  
- -  
12 - -  _ _  
- -  

"UJ" = not detected, esl imated 
"U" = not detectet I . 

no data quali ier 
"NV' = not validatri d 


